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SIGNATUR E P AGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results met the requirements of
"242-A Evaporator Feed Characterization Project - Statement of Work" -
WHC-SO-91-0002. This data is an accurate representation of the data
gener ted for the requested laboratory analyses performed.

.H. Tillman //Date
42-A Evaporator P7 /ect Manager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
LO-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

2/.
C. k. Webb
Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process. This Data
Package has been reviewed by the Laboratory QA Officer or designee.

L.- . Markel
Laboratory Q.A. Officer

Date

The data contained in this hardcopy data package has been
authorized for release by the Laboratory Manager or Manager's
verified by the following signature.

M. A. Bell Date
Manager
Processing and Analytical Laboratories

approved and
designee as

it"~ -
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P.O. Box 1970 Richand. WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 1O2AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese . Mn
Sodium Na
Lead Pb
Zinc Zn

I of 2
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Arsenic
Selenium
Mercury

Conventionals (ICI

Fluoride
Chloride
Nitrite
Nitrate
Phosphate
Sulfate

Conventional (Specified Methodsl

Total Organic Carbon
Total Inorganic Carbon
Cyanide
Hydroxide
Ph
Specific Gravity
Differential Scanning Calorimetry

The analysis of the samples for Cyanide,
(TIC), Specific Gravity, and Differential
performed using methods traceable to ASTW
determined based on EPA SW-846 methods or
procedures.

As
Se
Hg

F
Cl
N02
N03
P04
S04

TOC
TIC
CN
OH

SpG
DSC

Total Ammonia, Total Inorganic Carbon
Scanning Calorimetry (DSC) were

I or EPA. All other analytes were
current approved WHC golden rod

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within fl to .I=f and the Relative Percent Difference
(RPD) must not exceed 1_z=.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of ± 20%.

3. A blank must be run for each batch or for every 20 samples.

9S 4 2

J. H. Tillman, Manager
Inorganic Chemistry PAL
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 1O6AW:

(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrument Detection Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1 of 2
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Analyte Detection Limit (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia (NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate (N03) 5000 .240
Chloride (Cl) 4000 .040
Nitrite (N02) 5000 .180
Phosphate (PO4) 10000 .130
Sulfate (SO4) 10000 .130

Aluminum (Al) 50 .075
Barium (Ba) 2 .003
Cadmium (Cd) 1 .004
Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead (Pb) 5 .030
Magnesium (Mg) 1 .0001
Manganese (Mn) 2 .001
Silver (Ag) 5 .018
Sodium (Na) 60 .048
Zinc (Zn) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis* by T. 0. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix BO for the
241-U-110 Single Shell.Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

72-
J. H. Tillman, anager
Inorganic Ch stry PAL

2 of 2
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 1O6AW

Problems encountered:

The samples taken from the 106AW tank appeared to be aqueous with no
visible organic layout. These samples also had a yellow tint. The laboratory
check standards for the specific batch of samples were within the control
limits for the Ion Chromatographic analytes and the-conventional tests run.
The Inductively Coupled Plasma (ICP) metals which rendered questionable
results in the check standards were aluminum, iron, lead, magnesium, sodium,
and zinc. The results for these metals were outside of the control limits of
100% ± 25%:

FOR SAMPLES R318-R322

Analyte

Initial Check
Standard

% Recovery

Ending Check
Standard

Aluminum (Al)
Iron (Fe)
Lead (Pb)
Magnesium (Mg)
Sodium (Na)
Zinc (Zn)

Hmb Operwaun . r..U .a 'nasr me US Dinpf. of Ens

Spike
Recovery

134.0
159.0

568.0
157.0
230.0

130.0

467.2
162.0
243.3

149.4

,,

j. 3.1
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FOR SAMPLE R326-R330

Analyte % Recover

Initial Check Ending Check Spike
Standard Standard Recovery

Aluminum (Al) 59.9 128.6 -
Chromium (Cr) - - 17.2
Iron (Fe) - 16-1.0 -
Lead (Pb) - - 162.7
Magnesium (Mg) - 419.0 67.5
Sodium (Na) - 127.0 -
Zinc (Zn) - 157.9 48.2

The changes on page 229.3 are corrected to reflect actual numbers from the raw
data for Sample R318.

Reference is directed to the Internal Memos dated September 9 and 10,
1991, describing "Shipping Anomalies Noted in Samples from TK-106-AW". The
recommendations presented appear to have been incorporated into the system to
ensure sample integrity and minimal exposure to the laboratory staff.

The percent recovery for uranium was outside the control limits. No
rerun was performed on this sample for no apparent reason.

Data Packaging did not receive a printout for Selenium 79 Analysis
Sample No. R348-5789. We contacted Stan Catlow, the chemist, and were
informed that the missing information is not retrievable.

Method LA-220-102 was approved according to the SOW but method LA-220-
101 was used for the analysis of samples for Sr 90. Method LA-220-101 is
specific to liquid samples and was applicable to the samples within this
project. Method LA-220-102 is specific to Sr 90 analysis of solid samples.
Both methods should have been identified and approved for use in the analysis
of these samples.

H. Tillman, Manager
Inorganic Chemistry AL

e 32
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" weslng Internal
Hanfoi Company Memo
Vmm: Office of Sample Management 16500-90-090
PhOnt 3-3869 MO-346/200W T6-08
DaW November 26, 1990
Suboem RECOMMENOATIONS FOR TANK FARM WASTE ANALYSES

Ta T. 0. Blankenship RI-62

cc: J. 0. Briggsyft T6-14
J. A. Eacker RI-51
0. L. Halgren RI-51
J. H. Kessner3 T6-08
E. J. Kosiancic SO-61
C. R. Stroup T6-07
RLW File/La

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements,' dated September 10, 1990.

The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the peeded analyses and recommended reporting.formats. With the
exception of Nb , all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g.,.single shell tank sampling).

The discussions that follow are baied on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, 'Data Validation for RCRA Analyses.' This
information is summarized in the following attached tables:

Table 1 MQLs for Inorganic Analysis
Table 2 MQLs for Radionuclide Analysis
Table 3 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4 Sample Turnaround Times
Table 5 Result Reporting/Validation
Table 6 Validation Criteria - Generic Data Quality Objectives

(OQOs)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure
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Page 2
November 26, 1990

compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization of Waste Streams Discharoed to Double Shell Tanks (DSTsl:

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory 'routine set" analysis. The analysis
will be performed under the quality assurance requirements of NQA-1 with
typical result turnarounds of 1 to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

DST Characterization Analysis:

All of these analyses will be required to be performed to hazardous waste
degignation protocols. Currently, no analytical capacity exists to perform
Nb analysis. This long lived (210' y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pum at the 222-&Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow co ection
for overall yield in the procedure. FoysIex Pu t
will be only a small fraction of the Pu a expeyted samples, Ppacivity""sactivity and may be approximatedusing isotopic ratios based on historical irradiated uraniu, processing.
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Samples having greater than normal Pua (e.g., associated with previous
irradiated thorium processing) jtivity will be detectable using the current
procedures. In these cases, Pu activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samoles for the 242-A Evaoorator:

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

General Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability Is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

tj1.6
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If you need any additional information or have any questions, please call me
on 3-3869.

J5.44zt~
R. L. Weiss, Principal Scientist
Office of Sample Management

jmd

Attachments - 7

CONCURRENCE:

C. R. Stroup, anager
Analytical L ratories

J. r ggs, Manager/
22 Aalyti al Labort Complex

Date

Date

A-.
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TABLE 1

RECONMENDED ANALYSIS MINIMUN QUANTITATION LEVELS:
for TANK FARN MASTE ANALYSES

Analito High Salt Low Salt
Liguid or '. iguji
Sol id/Sl urry

Analte High Salt Low Salt
Liuid or jounid
Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al
Ba

Ca
Cr
Cu
Fe
Pb
Mg
Hg
Nd
P
Sm
Si
Na
S
Th
Ti
U
Zr

50
2
20
0.2
5
20
10
30
0.1
5
250
so
200
100
60
60
20
30
1500
80

0.5
0.02
0.05
0.002
0.05
0.2
0.01
0.3
0.001
0.05
2.5
0.5
2
0.5
0.6
0.6
0.2
0.06
15
0.1

As
81
Cd
Ce
Co
Eu
La
Li
Mn
MO
Ki
K
Se
Ag
Sr
Ta
Sn
W
Zn

20
100
2
100
20
2
20
3
2
5
20
250
100
30
2
50
2
200
2

Analyzed by Specific Atomic Absorption Techniques

As
Se

5
S

0.05
0.05

Hg 3

Anion.Analysis by DIONEX

10
10
10

Cl
NO'
so

4000
20000
10000

Specific Analysis

50
0.01
1
0.002

TOC(carbon) 5000
NH 5000
TOIX(chlorine) 100
DSC *

5
10
10

50
50
10
*

Values for solids are as ug/g
Values for liquids are as ug/ul
DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening -.

li.e

0.2
0.5
0.02
1
0.2
0.02
0.2
0.03
0.02
0.05
0.2
2.5
1
0.3
0.02
0.5
0.02
0.5
0.02

F
N03
P0'

6000
20000
10000

0.03

CN
CN
U
ON

5000
0.1
100
0.2

I
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TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Solid/Slurry High Salt
iidj

Low Salt
Liauid

Alpha Total 100 1 0.01
Beta Total 350 3.5 0.035

Radionuclides Analyzed by Gamma Energy Analysis

4
5
50

4
5
50

0.04
0.05
0.5

Radionuclides Analyzed by Separation with Beta Counting

75
50
*

ISO150
250
900

1.5
0.5
*

0.5
1.5
2.5
9

1.5
0.25
*

0.25
0.015
0.025
0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pum
Pu239

1240

Am 2"
CM24

200'
50
100
100

2'
0.5
1

0.02'
0.005
0.01
0.01

Values for solids are as pCi/g
Values for liquids are as pCi/ml

No current analysis capacity for Nb
Potential interferrence on Pum analysis from contamination in PuZ1' spike
added to the analysis

a.

Co"
Cs137
RuRhi'1

13
Cl'
NbO'
Se"
Sr"
Tc"
1129
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TABLE 3

TARCET CWURWUND LIST (TCL) AND CONTRACT REQUIRD QUANtUTION LIMITS (CQL)

Ifuantlratan t.trs*

Perfe tdi*/Aroelor_

alpha-BHC
beta-BHC
delta-NC
gamma-INC (Lindata)
Heptachiar

AldrLn
Hepcachiar epoxide
Endosulfan I

eldrLn
4.4'-009

105. Endrin
109. £ndoeulfen U1
110. 4.4'-DDD
LlI. Endfsulfan sulfate
112. 4.4'-CDT

113. Nechaxychlor
114. Endrin kerone
115. Endrin aldehyde
116. atpha-Chlordane
117. gamma-Chlordane

118. Taxaphene
119. Arecior-1016
120. Arocter-1221
121. Arocler-1232
122. ArscLar-L242

123. Armcler-1245
124. Arecler-1254
125. Arecler-1260

CAS Number

319-84-6
319-65-7
319-86-B

58-89-9
76-44-8

309-00-2
1024-57-3
959-9-

60-57-1
72-55-9

72-20-
33213-65-9

72-54-8
1031-07-8

50-29-3

72-43-5
53494-70-5
7421-36-3

5103-71-9
5103-74-2

£001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9

12672-29-6
11097-69-L
11096-82-5

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0. 10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.05
0.05

5.0
1.0
1.0
2.0
1.0

1.0
1.0
1.0

WACea 11 On Column
,../I- ... v IV . 1.

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17.0
3.3
3.3
1.7
1.7

170.0
33.0
33.0
67.0
33.0

33.0
33.0
33.0

5
5
S
5
5

5
S
5

10
10

10
10
10
10
10

50
10
10
5
5

500
100
100
200
100

100
100
100

* Quantitation mito li-sted for soil/sedimenc are based on wet weight. The
quancitacLon hLaLts calculated by the laboratory for soil/sediaenc.
calculated on dry weight beasa as required by the concract, will be higher.

There Ls no differentiation between the preparation of low and medium soil
samples In this merhed for the salyaLs of Pesticides/Aroclors.

'C

~ jei*L10

95.
99.

100.
101.
102.

103.
104.
105.
106.
107.
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TABLE 3 (cont)

(conctnued)

Ctmf"2Hdr le

69.
70.
71.
72.

73.

74.
75.
76.
77.
78.

79:
80.
81.
82.
83.

84.
a5.
86.
87.
88.

89.
90.
91.
92.
93.

94.
95.
96.
97.

Dibenzeturan
2.4-Dtncrcocluene
DtechyLphchalace
4-ChLerophenyl-phenyl

acher
Fluorene

4-NfcroanL1ine
4.6-flnitro-2-nethylphenol
N-nicrosodphenylamine
4-Brenephenyl-phanytecher
HaxachLrobenzene

PencachloropheneL
Phonanthren.
Anchracene
CarbareLe
OL.n-bucylphthalata

Fluerancheno
Pyrene
Bucylbenzylphthalatce
3.3'-Otchlorobenzidine
lenzs(a)anthracene

Chrysena
bis(2-Echythexyl)phchslace
0i-n-actyLphthalace
Sanz.(b)fluoranthene
benzs(k)fluaranchene

Benze(a)pyvene
Indane(1.2.3-cd)pyeene
DLbeun(a.h)anchracene
Benze(g.h.)pe1ryene

-CAS Number

132-64-9
12L-L4-2
84-66-2

7005-72-3
86-73-7

100-01-6'
534-52-L

86-30-6
101-55-3
.1-74-1

87-86.5
85-01-A

120-12-7
6-74-8

84-74-2

206-44-0
129-00-0
85-68-7
91-96-L
56-55-3

218-01-9
117-81-7
117-4.0
205-99-2
207-05-9

50-32-8
193-39-5

53-70-3
191-24-2

nuariEatZn Ptairtese
Low

a./L str/e

Red.
IL9k
ne/Kr

330 toao
330 10000
330 10000

330 10000
330 10000

1700
1700

330
330
330

1700
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

50000
50000
10000
10000
10000

50000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000

* QuancLcaton limits listed for seil/sediuent are based on wet weight. The
quanticacLen Limits cal6ulated by the laboratory for soil/sedimenc.
calculated on dry weight basis as required by the contract, wilt be higher.

iJ. LiA

On
Coition

(20)
(20)
(20)

(20)
(20)

(100)
(LOO)

(20)
(20)
(20)

(100)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
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TABLE 3 (Cont)

TARCET COKPOUND LIST (TCI.) AND CONTRACr aSQUIKED QUANTITATION LIMITS (CRQL)

juanitacion .imits*
Low Med. On

War IgLt ZaLL Column
SeMoIelartle. CA$ Number up/V sV t./k (nub

34. Phenol 10-95-2 to 330 10000 (20)
35. 61a(2-Chloroechyl) ether 111-44-4 10 330 10000 (20)
36. 2-Chlorophonol 95-57-8 10 330 10000 (20)
37. L.3-Dichlerebenzene 541-73-1 10 330 10000 (20)
38. 1.4-Diehlorobenzene 106-46-7 10 330 10000 (20)

39. 1.2-Dtchlorobenzene 95-50-1 to 330 10000 (20)
40. 2-Mechylphonel 95-48-7 10 330 10000 (20)
41. 2.2:.nxybis

.(I-Chloropropans)o 108-60-1 10 .330 10000 (20)
42. 4-MechylphenoL 106-44-5 10 330 10000 (20).
43. N-Ntroso-dL-n-

dLpropyLamne 621-64-7 10 330 wao0 (20)

44. Hexachloroethane 67-72-1 10 330 10000 (20)
45. Nicrobenzene 98-95-3 10 330 10000 (20)
46. Isophorone 78-59-1 10 330 10000 (20)
47. 2-Nitrophenol 88-75-5 10 330 10000 (20)
48. 2.4-DiachyLphewnt 105-67-9 10 330 10000 (20)

49. bis(2-Chloro.thoxy)
nethane 111-91-1 10 330 10000 (20)

50 2.4-Dtchlorophenol 120-83-2 10 330 10000 (20)
51. 1.2.4-Trichlorobenzmne 120-82-1 10 330 10000 (20)
52. Naphchalene 91-20-3 10 330 10000 (20)
53. 4-ChIoranUilIne 106-47-8 10 330 10000 (20)

54. NexachterobutadLene 87-68-3 10 330 10000 (20)
55. 4-Chlere-3-mechylphenet 59-50-7 10 330 10000 (20)
56. 2-Mechylknaphchalene 91-57-6 10 330 10000 (20)
57. HexachturecyclepencatdLene 77-47-4 10 330 10000 (20)
58. 2.4.6-TrichLerophenel 88-06-2 10 330 10000 (20)

59. 2.4.5-Trtchlerophenet 95-954 50- 1700 50000 (100)
60-- 2-Thionrnphchalene" 91-58-7 10- 330 10000 (20)
61. 2-NMtreanILIne 88-74-4 50 1700 50000 (100)
62. biaochylphchalast 13L-11-3 10 330 10000 (20)
63. Acenaphchylen . 208-96-8 10 330 10000 (20)

64. 2.6-DOtLeraemlune 606-20-2 10 330 10000 (20)
65. 3-Ntcroantltne 99-09-2 50 1700 50000 (100)
66. Acenephthmne 83-37-9 10 330 10000 (20)
67. 2.4-OtnLtrophonel 51-28-5 50 1700 50000 (100)
68. 4-Nicrophenat 100-02-7 50 1700 50000 (100)

U Previously known by the name bLs(2-ChlouoisopropyL) ether

C,- fl.e12
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TARcET COOUND IST (TC!-) AND CONT cT REUIUED QUANTITATlON LIMITS (CRQL)

flunnttr eIln IM I rs*

rAt Un ba.

Low
-aux SS±L

I, K. U

Hed.

1211suK

On
Column

Chtoremchane.
sroemechane
VLnyl Chtoride
Choerachan.
MethyLene Chloride

Acetone
Carbon Disulfide
1.1-Oichleroechene
1.t-Dchtereechane
1,2-Otchloreechenh (tcatl)

Chieroform
1.2-DLchloraechane
2-Bucanene
1.I.L-Trichloerchane
Carbon Tetrachleride

1.
2.
3.
4.
5.

6.
7.
8.
9.

11.
12.
13.
14.
15.

16.
17.
L2.
29.
20.

21.
22.
23.
24.
25.

26.
27.
26.
29.
30.

31. ECthyl Bensene
32. Styrene
33. XyLemes (Total)

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-L5-0
75-35-4
75-34-3

540-59-0

67-66-3
107-06-2

76-93-3
71-55-6
56-23-5

75-27-4
78-67-5

10061-01-5
79-01-6

124-48-1

79-00-5
71-43-2

10061-02-6
75-25-2

10-10-1

591-78-6
127-18-4
108-86-3
79-34-5

108-90-7

100-41-4
100-42-5
1330-20-7

to
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
to
10

10
10
10

10
to
10
10
10

10
10
10
10
10

10
to
10
10
Lo

10
10
10
10
10

to
10
10
10
10

10
10

.10

.10
10

10
10
10

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)

* Quanicaaimn limits listed for seal/sedimane are based on wet weight. The
quancicacion Limies calculated by the laboratory for seil/sediment.
cateulated en dry weight basis as required by the contracC, will be higher.

*-~--s1--

Iremodichloromethane
1.2-Dichluraprmpane
ca-is3-DOchiuroprspene
Trichloreethene
DLbneuechloroaechane

1.1.2-Trtchlorechane
Bensene
trans-L.3-Dichloreprepene
Bromform
4-Nechyl-2-pentane

2-Hexanono
Tetrachloroethone
Toluene
1.1.2.2-Tetrachloroethan
Chlerebensene ,

al.
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 ur/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradiaactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

11.14
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TABLE S
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemental Quality Control (QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Level A The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

Level 8 Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Level C Requires that the data be reported in Sample Delivery Group
(SOG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

Review Requirements in Addition to Those Above:

o Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

~lieIS
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with t20% relative percent
differences.

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.

11.16
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TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

1J e.17
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TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE

Analysis for processing parameters

Analysis for harwaste designation

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Anrlysis of feed tank

Analysis of Process Condensate

Analysis of Slurry Product

Analysis of Steam Condensate

Analysis of Cooling Water

Analysis of Vent Gases

N

16500-90-090
Attachment 7

Page 1 of 1

SHELL TANKS

$500/sample

$5000/sample

$10000/sample

$5000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

-1:.'S
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Westinghouse
Hanford Company

Office of Sample Management
3-4369 MO-346/20W T6-08
September 10, 1991
SHIPPING ANOMALIES NOTED IN

P. G. Haigh
0. L. Halgren

cc: J. 0. Briggs
J. G. Field
V. V. Johansen
J. H. Kessnery-J
R. J. Smith
W. A. McCormick
DYB File/LB

28600-91-121

SAMPLES FROM TK-106-AW

RI-51
RI-51

T6-14
G2-02
T6-20
T6-08
G2-02
G2-02

The 222-S Sample Custodian, V. V. Johansen,
Management that there have been two problem
from Double Shell Tank 241-AW-106.

informed the Office of Sample
areas identified with samples

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in lifting the container in and out of the 5-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In the future, it is recommended that the seals
be placed on the side of the pig, across the seam of the lid. It is also
recommended that a 'Sharpie" marker be used to write on the custody seals.

The second problem was liquid inside the pig or the plastic bag, outside of
the bottle of liquid waste. It appeared that the sample bottles were
intact, with tight lids, and that no liquid had leaked from them. There was
also an instance of a sandy substance mixed in with the liquid that had
smearable radioactive contamination over 10,000 disintegrations per minute.
This problem poses a contamination hazard to 222-S Laboratory staff and is
an As Low As Reasonably Achievable concern.

120
H1~el Opeam aS Eqhiahe Caneet h US Dnnse twEgy

From:
Phone:
Date:
Subject:

To:

Internal
Memo
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P. G. Haigh 28600-91-121
Page 2
September 10, 1991

The Tank Farms procedure for sampling and shipping, "Sample Non-Aging Waste
Storage Tanks,' (TO-080-030) and the Safety Analysis Report for Packaging,
ON-55 Overpack,' (WHC-S-RE-SAP-015) were scrutinized for possible procedure
violations. Though none were found, this matter needs to be addressed to
prevent another occurrence.

If you have any questions or need additional information, please contact me
on 3-4369.

Deborah Y. Bisenius, Technical Representative
Office of Sample Management

tjn

l1. 21



WHC-SD-WM-DP-025
Addendum 16 Rev 0

Westinghouse Internal
Hanford Company Memo

From: Office of Sample Management
Phone: 3-4369
Date: September 9, 1991
Subject: SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AM

To: P. G. Haigh R1-51
0. L. Halgren R1-51

cc: J. D. Briggs T6-14
J. G. Field G2-02
V. V. Johansen T6-20
J. H. Kessner T6-08
R. J. Smith G2-02
W. A. McCormick G2-02

The 222-S Sample Custodian, V. V. Johansen, informed the Office of
Sample Management(OSM) that there have been two problem areas identified
with samples from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in lifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In future, it is recommended that the seals be
placed on the side of the pig, across the seam of the lid. It is also
recommended that a "Sharpie" marker be used to write on the custody seals.

The second problem was liquid inside the shipping container (pig) or
the plastic bag, outside of the bottle of liquid waste. It appeared that
the sample bottles were intact, with tight lids, and that no liquid had
leaked from them. There was also an instance of a sandy substance mixed in
with the liquid that had smearable radioactive contamination over 10,000
DPM. This problem poses a contamination hazard to 222-S Laboratory staff
and is an ALARA concern.

The Tank Farms procedure for sampling and shipping, "Sample Non-Aging
Waste Storage Tanks,"(TO-080-030) and the Safety Analysis Report for
Packaging(SARP), "N-55 Overpack,"(WHC-SD-RE-SAP-015) were scrutinized for
possible procedure violations. Though none were found, this matter needs to
be addressed to prevent another occurrence.

borahT Y. senius C
Technical Representative
Office of Sample Management

tjn

11.22
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[22] From: Vida V Johansen at -WHC32 9/4/91 8:13AM (1088 bytes: 15 ln)
Vo: Paul G Haigh at -WHC216. Deborah Y Bisenius at -WHC169
aceipt Requested

Subject: 106-AW Tank samples
------------------------------- Message Contents -------------------------------

Two of the 106-AW samples we received on 8/01/91 and 8/02/91
were found to have liquid in their shipping container (Pig).
The second sample had moisture inside the plastic bag.
There was sand(?) mixed in with the liquid and when smeared
by the HPT the mixture was found to be over 10,000 DPM. The
lids were on tight and the bottles were intact.

The sample numbers are: 6AW791-7A--R9765
6AW791-7B--R9766
6AW791-SA--R9767

We have discontinued removing these samples from their
shipping containers until we hear from you. Please contact
me at 373-2271 or 373-2435.

Thank you
Vida Johansen
Sample Custodian-222s lab.

Il. 23
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits an actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit a 0.005 ppm in solution
TypicaT sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.0109/mt.
0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit - 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was
Solids were analyzed directly.

0.0025g/mL.
0.010g/mL.
0.010g/mL.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit -
Typical sample dilution
Typical sample dilution
Typical sample dilution

0.005 ppm in solution
for the Fusion Dissolution was
for the Water Digestion was
for the acid Digestion was

0.0025g/mL.
0.010g/mL.
0.010g/mL.

.-. I.12
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in

Chloride
Detection Limit in

solution

solution

Nitrate
Detection Limit in solution

Phosphate
Qetection Limit in solution

Sulfate
Detection Limit in solution

Procedure LA-622-102
Determination of Carbonate In Soluti

a 0.09 ppm.

- 0.04 ppm.

- 0.24 ppm.

w 0.13 ppm.

a 0.13 ppm.

ons by Coul ometry

Detection Limit - 5 ppm in solution
Typical sample dilution was 0.019/W.

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit - 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure LA-695-101
Cyanide - 0.1 pp. CN in solution
spectrophotometric Determination of Cyanide

Procedure LA-634-102
Ammonia - 0.1 ppm NH4' In solution
Aemonia by Kjeldahl

Procedure LA-645-Gl
Nitrite - 0.184 ppm N02 in solution
Spectrophotometric Determination of Nitrite

Procedure LA-265-101
ChromIum VI - 0.1004 ppm Cr"* in solution
Spectrophotometric Determination of Hexavalent Chromium

C0
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Procedure: LA-505-15 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typicalisasple dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Nnodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036

.0.2130
0. 0308
0.1525
0.0314
0.0483
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017

. 12*2
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SAMPLING AND CUSTODY DATA
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TANK FARM PLANT OPERATING. PROCEDURE

CHAIN OF CUSTODY

campny contact Paul Haigh T*(.#WM 373-4655
Bill of Lading No. N/A Offuite Property ie. N/A
Method of Shipment B-Plant Sample Truck
Shipped to 222-S Lab

:P ,G INFORMATION
sm.pie cWiected by !Ccjrr 'MA hJO I Date - -ZI-7$l Time O5*

S.ote Locatin 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line
Length - 46 + .5 ft

lemirks 3.V
fee Chest or smte, TF- I Field L@***k- N/A

SAMPLE IDENTIFICATION

Smote Nuaber Saoie Schedule Number
Sample No. 6AW791-IA FD-A Pt. No. 54, Set No. 2
(Shipping No. R9589) FSS-T-630-0001 (Draft)

CHAIN OF POSSESSION

Rel inquished by i Received by: l1ete/Time:

DIst-/E-291/ 0230
ia ad : Received by: D Tim:

Net inquished by: Received by. Dte/tim:

Relinquished by: Received by- Date/Time:

Doccmnt Mo. Rev/Mod Page

TO-080-030 C-2 15

copy

)

_ 14
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SAMPLE CHECK IN LIST

Date/Time Received £/-71 /OSS Sample ID

Project o 4c)Clt n ' / - AA -.. -vez
7-F-.6

Shipping Container IDO 2g;2 :5 Shipping #

1. Condition of Shipping container? __

2. Custody Seals on container intact? Yes D( No [ h

3. Custody Seals dated and signed? Yes [A No [ ] (/

4. Custody Seals 10 # 4233
5. Condition of Samples: in good condition

broken

leaking

6. Samples have: - custody seals

-'< .appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody E(s)A4t)

Request for Special galysis 0(s) A-4

8. Have any anomalies been identified? Yes j4 No [

9. Memos have been initiated for all anomalies identified? Yes II
Printed Name f/nA ] kASEA)

Signature 4. z

Date/Time

Please send copy to Office of Sample Management Data Administrator. T6-08

0'

is



Flgurn I (Coant)
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL IDOF
NUMBER NUMBER NUMBER INFORMATION?

)f 3 /9'M

Psg. 2 of 2
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TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

tme"w contact Paul Haigh t*Iephone 373-4655
lilt of Lading ft; NA offi tf Property "ai N/A
Method of shipm"n B-Plant Sample Truck

Shipped to 222-S Lab

SAMPLING INFORMATION
samote collected by Joe AODIftC-2.- et - Time 0600

Smpte Locat.on 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line
Length - 44 + .5 ft

Rerk.

ie Chest or tapt& field tobook and N/A

N%
SAMPLE IDENTIFICATION

sample uter Sampi Schedule Numer
Sample No. 6AW791-2A FD-A Pt. No. 54, Set No. 2
(Shipoing No. R9591 FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Rl ted by: Rat/ time:

aIrey# shed beci Datte -"

RelinquiMed by: Received by: Dte/rim:

ocuaent mo. Rev/Nod Page

TO-080-030 C-2 15

£7

Copy

I
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Date/Time Received,

Project - ^. /k

SAMPLE CHECK IN LIST

A6 425 Sample ID / A4-74 /-2A

_JflAteJ Cllent cV-//- AA. r~vK s4 '

Shipping Container IDO 6-1/a Shipping I 9 9,/

1. Condition of Shipping container? ____e_ _ _ _

2. Custody Seals on container intact? Yes ki1 No [ i

3. Custody Seals dated and signed? Yes 6.4 No [1 ] . rZr) Ae-

4. Custody Seals ID /

5. Condition of Samples: in good condition

broken

leaking

6. Samples have: custody seals

appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody f(s) /&a)

Request for Special 4alysis U(s) to

9. Have any anomalies been identified? Yes td No [ I
9. Hemos have been initiated for all anomalies identified? Yes }<

Printed Name //A 34/Aj .

Signature

Date/Time

Please send copy to Office of Sample Management Data Administrator, T6-08

is
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC 10 SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

pa 2 ef 2

14
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TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY
compory contact Paul Haigh 0 e07-5

It e N/A ofat PLcperty NI N/A
Mthod of shipment 5-Plant Sample Truck

to 222-S Lab

SAMPLING INFORMATION
s..pte Collected by Do m//ci . ba U- $-L/-?/ tim 0.3

sampte: tocti . 241-AW Tank Farm, Tank 106-AW, Riser f 13A, Suspension Line
Length 41 ; .5 ft

Remorict

icechest or s.te Fletd Logbook aid N/A

SAMPLE IDENTIFICATION

Sapwte Nuator SompLe Schedule Nmber
Sample No. 6AW791-3A FD-A Pt. No. 54, Set No. 2
(Shinoing No. R9503) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION
Rlt Inq 7 q eceete/ :

No Roctfvod ate/Tfe

Ret InqIhed by: Reeid by: Dot faem

Rot inquiged by- Received by:- Dat* vI.M-

co P/

DOCU.Snt No. , IEl/MOd ' Page

TO-080-030 C-2 15

20
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SAMPLE CHECK IN LIST

Date/Time Receivxd cf A/ ()f':> - Sample ID /g C< LO '29/ -Z A

Project )TAA'k JO4-4t Client r344-A&) 7eWJ OAAIS

Shipping Container ID (r- l, Shipping # .fQ Q

1. Condition of Shipping container? _er___

2. Custody Seals on container intact? Yes Pq No [ ] adZet.

3. Custody Seals dated and signed? Yes NQ No ( 3 v4ez.. tz4Z &

4. Custody Seals ID # /C;) )

5. Condition of Samples: in good condition

broken

leaking

6. Samples have: custody seals

appropriate sample labels

7. The following paperwork should be accounted for (W4A if not applicable):

Chain of Custody #(s) i//)

Request for Special alysis U(s) J. ,

8. Have any anomalies been identified? Yes No [ ]

9. Memos have been initiated for all anomalies identified? Yes [4.

Printed Name k!d J 7(Ar rAj

Signature 2 .. n. (

Date/Time 7 ///

Please send copy to Office of Sample Management Data Administrator, T6-08,

-2:1
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC to SAMPLE LABEL PNL IDOF
NUMBER NUMBER NUMBER INFORMATION?
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Addendum 16 Rev 0 Copy

TANKFARM. PLANt OPOflATiNG POElURE

CHAIN OF CUSTODY

H Paul Haigh -0* t* 373-4655
alt e$Ladifl3a N/A Q9#tt n't w& N/A
Iethtd a silt 'mc B-Plant Sample Truck

Sftad ta" 222-S Lab

SAMPLING INFORMATION

sample Cal Ifrted by fC se t//i/ /m. 0L20

tnte teatlne 241-AW Tank Farm, Tank 106-AW, Riser I IC, Suspension Line
Length -49 + .5 ft

'esurks

tee chAt Limp aG

SAMPLE IDENTIFICATION

sayie Muter sample Schedle Nwer
Sample No. 6AW791-4A FD-A Pt. No. 54, Set No. 2
(ShiDing No. R9595) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Rel Iquish Received Date/Time

0%
ed by: Received by- Date/Time:

Retinqished : Received by, Date/Tim:

RelInquished by: Received by: Date/Time

bbttfeftt Sd. *e'/Wed Pg

TO-080-030 C-2 15
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SAMPLE CHECK IN LIST

Date/Time Received -);.)9/ //'75n Sample ID 6 4) 7,/- 4'A

Project /64 ,A Client i

Shipping Container ID e4-A Shipping P
1. Condition of Shipping container?_ _-r_-~r

2. Custody Seals on container intact? Yes No [ J

3. Custody Seals dated and signed? Yes [ C N [ ]

4. Custody Seals ID 0

5. Condition of Samples: b. in good condition

broken

leaking

6. Samples have: custody seals

4K appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody f(s) VWa2

Request for Special alysis 0(s) ia

8. Have any anomalies been identified? Ye NoX-4 5'

9. Memos have been initiated for all anomalies identified? Yes ('

Printed Name Jl/nA W 6AA' 6A)

Signature ) . 4a

Date/Time

Please send copy to Office of Sample Management Data Administrator, T6-08,

24
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PHL 10 OF
NUMBER NUMBER NUMBER INFOnMATION?

Pave 2 of 2
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TANK FARM PLANT OPEAATING PROCEDURE

CHAIN OF CUSTODY

_______c_____ Paul Haigh 2 373-4655
mrirtseqw& N/A ANfly I- N /A
Method t s14t B-Plant Sample Truck

Iftipad ta 222-S Lab

SAMPLING INFORMATION

sI~pti Catthted by Dae s// eg55o

Sae Locatian 241-AW Tank Farm, Tank 106-AW, Riser I iC, Suspension Line
Length - 46 + .5 ft

tt CheS8 or alt .ildLogbook mnd N/A

SAMPLE IDENTIFICATION

soople "Mber Seep1. Schiduie Mxfmer
Sample No. 6AW791-SA FD-A Pt. No. 54, Set No. 2
(Shipping No. R9597) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION
Re( in R VDate/Tim:

Retinquished by: Received by: Date/Tim:

Rt inguished by: Received by- Date/Time:

26

Co /y'

OOCIOMnt -2 REV/Mod
STO-080-030 C-2 15

.11. e
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SAMPL

Date/Time Received - / . /

Project 6 -,

E CHECK IN LIST

/Q11 Sample ID

ClientA&zw.

6,Aol'T9/-ss

6
Shipping Container IDA E _ - _ Shipping I ,,

1. Condition of Shipping container? ___

2. Custody Seals on container intact? Y% ( Na ( ]

3. Custody Seals dated and signed? Yes-rc No [1

4. Custody Seals ID I

5. Condition of Samples: X in good condition

broken

leaking

6. Samples have: custody seals

X. appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s)V{9

Request for Special alysis f(s) A

8. Have any anomalies been identified? Y ) No.S.Jr v
9. Memos have been initiated for all anomalies identified? Yesp

Printed Name / M, AaUsaJ

Signature

Date/Time VIA.

Please send copy to office of Sample Management Data Administrator, T6-08,

27
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Figure 1 (Cont)

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

0'Imii

Pwa 2 of 2

14
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TANK:AnM PLANf'4t6ATING PROdEbURE

CHAIN OF CUSTODY

coae chMteJ Paul Haigh 'at 373-4655

m aA N/AI tIIeflM a N IA

eW4 SI~EjJ B-Plant Sample Truck

_________ _222-S Lab

SAMPLING INFORMATION

14t*stte' 241-A Tank Farm, Tank 106-AW, Riser I IC, Suspension Line
Length -42+ .5 ft

t 4erSwpe Gi- . ot N/A

SAMPLE IDENTIFICATION

se.. .wdr Swple Schodule ,er

Sample No. 6AW791-6A FD-A Pt. No. 54, Set No. 2
(Shipping No. R9763) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Ret i Date/Ti

Retinuished by: Received by: Date/Time:

Ret inquishod by- Rectivocd by- Date/Tfmtr

- .29

DSoant Not 6v/.d

TO-080-030 C-2 15
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SAMPLE CHECK IN LIST

Date/Time Received 19 /39/ 1&'V7 Sample ID g4 (J ') 0/- A.A

Project t2 4 1 /4 - A ) Cl ient . t V// J p., ,C//-.

Shipping Container 1DM 6 ' f Shipping A '?7 47. ?

1. Condition of Shipping container? _ _e_ _ _ _

2. Custody Seals on container intact? Yes N No [ ]
\rs

3. Custody Seals dated and signed? Yes No [ ]

4. Custody Seals ID 1

5. Condition of Samples: _X_ in good condition

broken

leaking

6. Samples have: custody seals

appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody U(s) Alfdj

Request for Special 4nalysis 1(s) A.a

8. Have any anomalies been identified? Yes NoP Vi/

9. Memos have been initiated for all anomalies identified? Yes f
Printed Name

Signature

Date/Time c tfnro

Please send copy to Office of Sample Management Data Administrator, T6-080,

30
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGRiEEMENT
WHC 10 SAMPLE LABEL PNL 10
NUMBERl NUMBER NUMBER iNPonMATION?

-Cs-i

Pu 2 of2

14
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ANKAlMLANJT4 ePERATNG PROCEDURE

CHAIN OF CUSTODY

c Paul Haigh I 373-4655
liof diem NA oft*' ? ' N/A.L~wc' NJ-N
flethod aL1tkiMene B-Plant Sample Truck

0i 222-S Lab

SAMPLING INFORMATION

sMtt'tfti'flK 241-AW Tank Farm, Tank 106-AW, Riser E 22A, Suspension Line
Length- 51 + .5 ft

est er seaofe d t end rm

SAMPLE IDENTIFICATION

Saple Umber saple Schedule "mbIr
Sample No. 6AW791-7A FD-A Pt. No. 54, Set No. 2
(Shipping No. R9765) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

inuished by R y: ete/tim.:
. At ,b-i -ft / fle

Ret ifrufished by: Received Dat*/TWIm:

Relinguis Recef"<by: ee/ie

Ed 
Date/TI .e:

Re inqushed : Received by- Date/Time:

- 32

0 s !!t 0S 6 Rev/Mod pa
tO-080-030 C-2 15
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SAMPLE CHECK-IN LIST

Date/Time Received .i-f/ /.t.. Client Name idnt 7A

Project/Client I J// -. ) BAkf - latch or Case # /64! i&

Cooler ID (if noted on outside of cooler) --3

1. Condition of shipping container? 6=2d2

2. Custody Seals on cooler intact? Yes D( No [1
3. Custody Seals dated and signed? Yes A,4 No [ j
4. Chain of Custody record is taped on inside of cooler lid? Yes kj2 Mo [ I

5. Vermicullte/packing material is: Wet ( 3 Dry [ AJ4

6. Each sample is in a plastic bag? Yes [ No [ 3 l4

7. Number of sample containers in cooler: __

8. Samples have: - clips (in cans) tape

custody seals appropriate sample
labels

hazard labels

9. Samplds are: in good condition _ leaking

broken _ have air bubbles.

other

10. Samples received at iA. *C. Coolant type //

11. The following paperwork should be accounted for (N/A If not applicable):

Chain of Custody I(s) ftA-) \A4n M CAWIvtl. . : e

Request for Analysi l(t) &n

Airbill I Z- r,.

12. Have any anomalies been identified above? Yes ( 3 No []

13. Memos have been initiated for all anomalies identified above? Yes (3

Printed Name/Signature Date/Time .L2&C.__4F/y/d

13

33



WHC-SD-W-DP-025
Addendum 16 Rev 0Figure 1 (Cant)

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
W[C ID SAMPLE LABEL. PNL 0 O
NUMBER NUMBER NUMBER INFORMATION?

w 21 2

14
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TANK FARM PLANt RAtiN. pROCEDU EP

CHAIN OF CUSTODY

ny tantjet ~ Paul Haigh tl** 373-4655
it6 aths e N/A N/A

IIMAS tSIkiS% B-Plant Sample Truck

tt;t,* 222-S Lab

SAMPLING INFORMATION
A~et Vr 9P-M OX \ .MMM rl \3 cftt~j

t L te i. 241-AW Tank Farm, Tank 106-AW, Riser 0 22A, Suspension Line
Length - 48 + .5 ft

Ruwwrks C

"heittr tw "E - F..ldlogo ot N/A

SAMPLE IDENTIFICATION

Sawple VIUwW 3emp Schedui# MWr
Sample No. 6AW791-8A FD-A Pt. No. 54, Set No. 2
(Shionino No. R9767) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION
Ret Inqui by Received bv Dute/Tiloof

Ret Iruised ~by Dete/Time:

Retinquished by: Recei Date/Ime.:

Ret Inquished by: Received by: Date/Tfmte:
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WHC-SQ-WA-;QP;025
Addendum .16 Rev 0

SAMPLE CHECK-IN LIST ;de A

Date/Time Received .... L L .. / Client Name /~.7uA&C"n

Project/Client I 24/-A&) lfA&,CAknM Batch or Case IF it' kn-Aa)

Gee~eu-0 (if noted on outside of cooler) e4-2

1. Condition of shipping container? 4 eor/ 4'g2

2. Custody Seals on cooler intact? Yes D<J No [ I

3. Custody Seals dated and signed? Yes Ed No [ J
4. Chain of Custody record Is taped on inside of cooler lid? Yes Lal/I [

5. Vermiculite/packing material Is: Wet [ J Dry [ /4

6. Each sample is in a plastic bag? Yes [ No A A

7. Number of sample containers in cooler: //

8. Samples have% clips (in cans) tape

custody seals appropriate sample
bels

azard labels /

9. SamplEs- are: in good condition leaking

broken . have air bubbles

other

10. Samples received at _./ . . Coolant type hA

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) 11Ml %2 4 / 4A4 ,

Request for Analysis #(t) AX)

Airbill I -71 Carrier -. / znj/y/ c9-p 4//rk

12. Have any anomalies been identified above? Yes [ 3 No D4

13. Memos have been Initiated for all anomalies identified above? Yes [ 3
0

Printed Name/Signature ///^ 14n .. ate/Time £24 t /./.tc

13



Figure 1 (Cont)
WHC-SD-WM-DP-025-
Addendum 16 Rev 0

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

4.3ZL 1~~7 - _____ 14____

Page 2 of 2

14
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

tANK PAAM PiANt OPMtAtINd PAOOE0UAS>

CHAIN OF CUSTODY

cow eontett< Paul Haigh -'s 373-4655
stI1aItLa4t A N/A OMIttfpefly d.- N/A

M6S*d aflmiseni B-Plant Sample Truck

....et.. 222-S Lab

SAMPLING INFORMATION
SaqtI6 caMetdbySB p k oth ti

3&t toStI S R'241-AW Tank Farm, Tank 106-AW, Riser f 22A, Suspension Line
Length- 48 + .5 ft

Aumrkm

Zt er 7-1 a B-I Sd N/A

SAMPLE IOENTIFICATION

S..pte Nmer S..pl. Schldule 1wer

Sample No. 6AW791-9A FO-A Pt. No. 54, Set No. 2
(Shippino No. R9769) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

!eey le4 w) Datwn/lmr:

Rat I Receiwd : Date/Tiow:

/A~r) 72na. j f/ o7z.o
ReceId V Date/Tims:

38
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- --- r u a . .WHC-SD-WM-DP.025
Addendum 16 Rev 0

SAMPLE CHECK-IN LIST
ftP U.,gbtg teg

Date/Time Received _--&- LIM5 Client Name 7SvetCz,

Project/Client 1 /- 4&) -1AA& an Batch or Case I /r0-Aa)

Cooler ID (if noted on outside of cooler) A -

1. Condition of shipping container?_crr, 4

2. Custody Seals on cooler intact? Yes D<4 No ( I

3. Custody Seals dated and signed? Yes }j No [3

4. Chain of Custody record is taped on inside of cooler lid? Y*Vfl No [ ]

5. VermiculIte/packing material is: Wet [ 3 Dry ( I DA

6. Each sample is in a plastic bag? Yes [3 No [ J Y

7. Number of sample containers in cooler: N4

8. Samples have: clips (in cans) tape

custody seals appropriate sample
labels

--- Ahazard labels 4
9. Samplis are: in good condition leaking

broken have air bubbles

other

10. Samples received at .4 . OC. Coolant type /I)

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody U( ) G40 $eWd #i \ .f dwr4 if4Tnq

Request for Analysis (f) L

Airbill U VA4 Carrier

12. Have any 'anomalles been identified above? Yes [ 3 No tc

13. Memos have been initiated for all anomalies identified above? Yes [ 3

Printed Name/Signature c/Time f& / /.. -'

13
39



Figure 1 (Cont)
WHC-SD-WM-DP-025
Addendum 16 Rev 0

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC tD SAMPLE LABEL PNL to OF

NUMBER NUMBER NUMBER INFORMATION?

______________________________ ________________ £ ______________

poge 2 of 2

14
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

TAN:fAM PLANTi6PAtINO #RocEU'

CHAIN OF CUSTODY

CSnaentefitb Paul Haigh 373-4655

AItAf !>'Pt>. NJA LOYt±4 t@ Ua N/A
*te 0f 0"h B-Plant Sample Truck
s ItIJ2J 222-S Lab

SANPLING INFORMATION

Swtutaeftttia* 241-AW Tank Farm, Tank 106-AW, Risir 0 22A, Suspension Line
Length - 41 + .5 ft

Ite t or "ti d t11bo "d N/A

SAMPLE IDENTIFICATION

sapt. NUber Somte Schedius luiter
Sample No. 6AW791-IOA FD-A Pt. No. 54, Set No. 2
(Shipping No. R9771) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Itmcived Date/TfNI:

Ret (se y Rl b'oet./TI..:

Rot Inqu hedi by: Rectived 42DateTIm:

41

Copy

r..

b.... ett Me. Rev/Mod .. Is

,tO-dOaOOo >215



WHC-SO-WM-0P-02----
- .- -- - Addendum 16 Rev 0

SAMPLE CHECK-IN LIST

Date/Time Received F-2-9/ Osas Client Name

Project/Client I D;W-Cd- Batch or Case A

Cooler ID (if noted on outside of cooler) 4- 9

1. Condition of shipping container? 6&cwr

2. Custody Seals on cooler intact? Yes W No [ J

3. Custody Seals dated and signed? Yes $4L. No [ ]

4. Chain of Custody record is taped on inside of cooler 11o1 (!] No( j

5. VermiculIte/packing material is: Wet f J Dry [ I U
6. Each sample is in a plastic bag? Yes [ No ( I

7. Number of sample containers in cooler: t

8. Samples have: clips (in cans) tape

custody seals appropriate sample
labls

azard labels

9. Samplds- are: in good condition leaking

. broken have air bubbles

other

10. Samples received at .4.LL-C. Coolant type A)

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody F(s) h &, 7/- .1A7)

Request for Analysis 5(t) /P

Alrbill - AlA Carrier

12. Have any anomalles been identified above? Yes [ I No J

13. Memos have been initiated for all anomalies identified above? Yes [ 3

Printed Name/Signature te/Time 2.4/ /l-<

13
42



WHC-SD-WM-DP-025
Addendum 16 Rev 0Figure 1 (Cont)

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

Peg. 2 of 2

14
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WHC-SD-WM-DP-0 25

Addendum 16 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

(6)Number
ofsamplis

10

(to) Itlessi

base RatI maadMer

"T

(12)

(2) Datetime Issued(K Sam pie Point

SFD-A F9
|se+ NlO. 2.

0100

(3) Dew/mma Required

:1/: o(4i

(7 Cmtomer I.0.
4,Aw7q I-IA, Mwmi-I
(*Aw7ql-2A bAW7qj-'
r.4w7qlI-ix&4#rflj.

4AW 79 -14
,Aw7q1 -5A

G4011 7q -74
(13)

( mm etetion L"

()woPacage
1w1r6 c0E

(9) Aequeutoo seI Phe 
P. &I Li

(i ) Volumof $Umpe

/00tIL

I (IS) metao

Aluminum .50n IL
Totti r"Or'4"Ic carwon %000n Lt

otalomi. Cs'om" /t
Frfid A -m.nt 50 0%qot iL

mj*+ e. by .rC, 5,000 An / L
Ni+rtf- by IC- 5,oots IL
Phef.pM.e by i0 1A000 Iu
SuIfztplev l r, 10, b001. /L
4y droxide. Of.I

rotal Ong ati darben ____ _0_w4_/L:

Iolafflt &anic-AmJy s
Se'Vala.(A/bIN) f

(Lmsmr'J - &dHoat *t- anA A-eM : AaMvr&I aeH& prcduce4M4
re-cr9 f#rssen preducts. Possil.. de.+-te.btb.. katngaAtc+tc OK.tA temG-kAtloeHeA

etAsnWC.8 Cmpout.. Nydt p10912 Asens' saturA s14 sa*
prjpkfl, I pkalt., WebbaKft-. 4Ad eu4t. Mt-fdae - taia C itdm 4^1 "etium"

Sl+S lead, Cjtrovnot'v an4 adGi'um.
0 1) naaoactwiq awYUl %ACU 0

ttal Alpha.._____

totalbas t
total 0*mms ___

tiifat3)

U1 Ciii

its So owitly

RAi liemp jim#" t

'Mokmo st -HAme., A-; A pff 492
dv**pawl WAN, bsM ee salkipkl.

.. SC462W81 (1/87

44
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

(t) $ample P@nt

FP- A 54

(6) Numbtr
of Sampli

/0

(10) ReinS

Do". Rate mRad44r

RnT

(12)
Dormination

(2) Dstofmo mitsued

q/jg/qI 0100

(7) Customa I.D.
AW 741-A,4MW791-8t-4

MW741-M MW7I-4
6MW71-34, 4MW7YI-
&'4W 7f1-qA-
bAew 71i-S

6*Ar7qi-6Pr
.Mn7qi-7*

(1)
txpatted Range

A - IL

n muMO a flM a tI[

(3) Oat Wme Required

A

Silver (Ag) 5 ot / L

Barium C6q) A m-4/L.

dadatum&JCd' _ )I wli.-
Chromwvm_(CA _________________. __

Etoi (50.1 __ /LncI.

AMalnes(uMt (M4) I Mp/.

/'444Hese. l *dA- -6m) 2 4teL 

So um V4t0 :; - __ 60l*..

Leas. (Pb) ____/ _

int,, (Zn' ._M I.
Chloride. __ ', t

Arse..if.. /M)0AL.

r cvr ffstam0f poe+-4 FosIble, hitde efl& Md AA~1A Wv t^*A
*r.. t~o atgd H idd - - sadIu A4 A

SALts lead t,ryosiun+ cadntiun . __________

(1*)Add.tMstl l .bmt Me mnvg" AatS 0 unttAvetffi&&hd

Is CIA.
ii o.
Vi cu1.

(it)ttft*tlnl ormaton M9k. Aun aa4t

LewA WuAY be. 4AAly"e Wy P40 of
FUAB4A A: ...4 hgg,

A.~o~hil its:________

(N) SaM....R.....

0i)8nMbd Restample bSliss

cottdMe will Su O$M tet S4MOI& 1
&Ittog&I

SC7f0-s

(3) %W.* Peeas"
Iw.1r6 C cm

9) Aquntae Namwhfete
P. C' N4S9

o3-q6s

PI)Vohmneod S&M#. I

t /oom L.

Method

(1)madin R ttht"lev (Act" a tratem oi

total teta ___ - A.

1



WHC-SD-WM-DP-025
Addendum 16 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

()SamplePoint
FD-A 'vr se A 0 .2.

(2) D06flume Imad

qllllql ooo

(3)OateWIme Required

11/20/q

(6) Number Da Raf mRadMr (7) Custom I.D.
of Samples 6AW791-1A, M & lI-M

10 4£w-7 I-9 '4AW7IA-
AAW779H011
C4tA-Mi-SA,

RPT 4" IA4fI-7A
(12)

Determination
(13)

Etpnted Rlamge
(14)

(3) Work Podas"

I wA/ -(, C,.
(9)Requester Namehoe

P.6. 4419h

(11) Volume .f sample

I Om L.

MiniMum Detection Level

au- zP - Ir /lmple.

13 _5 pC /smele..

Rv - W6 W, ll sdmple.
C- 14 2601000 PCO wL
Cp-40 1_1_O-sOOPCi1P%

Co-ln 79@0000 fpC /vmL

Nc - q .,0ob,000 PCiJ/mL

CC-Igm 950000 fI//L

CM- 1431 244 13tomo KI mL
Ro' zu, 03,4VO PC Im L

VIS) Matix (Othe Mstkeor Aniom Prei)

L~tidnhe sl, RAadaiv vs. ftaW-Ofl itakvrebtdf4et44On peduts a tA
rec+99O -r4i4#en pealutik. poss'ble h4e te b ha 4eA . 4-

or C. domp0RpA.S. 14ydrexide. - .Na 1z.5 Or 8fg S41+9 A6ts
MtH ft, ph**phate., dbonKA-4*mA suVI . ME t4-d&ICJUM AtSSuD

gal+:, Iead, ekonhn, cadntuevn.-
(17) Radlactlvity LevS (Actual 0

total Alpha

Total get

Total Gamma ____

Isatd CD
II CIA.
V C.

(18) Addil nformation (Mewsoremn Untertleito 0"

RoA 6e*t& Atttkt4 - --PoA&
deseMMW tv tOs s d.

46
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WHC-SD7WM-DP-025
Addendum 16 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

I .e.- N

(p Nusr oseNSe RS~M,
of "ampie

10

(10) Release

At

(12)
ot ~ation

(2) DOt k.lm*. ed

it : 0100

tAW 711-
6*NJ7qI-3'f&W
6/741

4Aw7 -
4A-117/1

(Is)
Impede Range

(3) OetITme Required
iso/q..ie

(4

(5) Worek Paek

iwIT( c Of
( m9) or equaeshoste

P.G. W4Vri

(It) Volumeof Sample

100 oiL

I(IS) Method

ryax.wide. (_CN_ 0.01"VW/L
Sedeniuni C56-) aWOIL

Me-rcux (H4) 0. -1-
"Ide, f.+ry9si' .&a-1e~

S pci ea. Gra. _ _:__ 0,1 PH un4-s
Tr-iHvm (f--3) 1.5 pC/nmL
0+41 _ _nilm .. 1 00 We/L
Sr.;-.o 1-5pO/mL

A_ __ __ __ _ __ __ __ __ _ I. p r-i/r L
Pt,-17,/2qo o.5pC;/yAL

r- _ _ 12 pC'/YL :

Cs-u.15f/137 - -- - Spci/k:L
(IS) Mabhw (0th.. Methklor Anio~n Pv"meR (&~v.CKd;tfkv rhril aiv4r" 4~u&LivA$$d ewae Fa4-vanet.OhoA-On * natvr., acnyi4rzr reiue4 It "d
reailr -&ssl6$ 9toducH. bhfl ble. daiech-Ablt- itbao.iad ad mlo- kheen- 4e
orqastfo caottourtis Cydrurids. - pIt aS orgreAl . AMiefts- tccn saIW o-

n -a itrtPbAs ., a Ie-bak- suI4e.. AA IgS-lAIciumne(pohssV
SA£45, IeA, cArostiUm, cAm;unt.

(17) AdloattwLewd 0An.tu 0 hImatW CD

Totsl Alpha _____________

total Gamm

tow. a.l.m

aR.U

Scla.p C.

(I)Adt l at UnetalSyO

RadacM.ai caI Ao" [s bpe4#4*.M .A
d.' damnyet., &onm i a ispatO

ii.ti o.

42) 11ibributie iiof PinalResultiajople iOtecsalInerudtminl
fAw 1%;w muol54-rtte tiy w-. uia kHI4jW4 -

tvrswetr will cireer OSM rw simpi&.
A-f -47osdL8
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

SAMPLE DATA SUMMARY
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
106AW

ID: 791-1A

Undigested Sample Results

Sample
R318

Sample Duplicate
R318

As (10-01-91)
CN (09-26-91)
DSC (10-09-91)
Hg (10-17-91)
NH4 (09-26-91)
OH (09-25-91)
Se (09-23-91)
SpG (10-18-91)
TIC (09-25-91)
TOC (10-28-91)
ton Chromatographic

F (09-30-91)
N03 (09-30-91)
CI (10-04-91)
N02 (10-02-91)
P04 (10-02-91)
S04 (10-02-91)

2.37E+0
3.392+0
NO EXOTH
4.15E-2
5.90E+1
9.78E+3

<1.00E-2
1.0902
2.08E+3
9.40E+2

8.32E+3
3.36E+4
5.65E+2
9.01 E+3
6.46E+2
3.89E+3

ppm
ppm
ERM
ppm
ppm
ppm
ppm

ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

2.54E+0
3.42E+ 0
NO EXOTH
4.77E-2
6.08E+1
9.59E+3

<1.00E-2
1.0902
2.08E+3
1.00E+3

8.30E+3
3.33E+4
5.50E+2
9.09E+3
6.70E+2
3.88E+3

ppm
ppm
ERM
ppm
ppm
ppm
ppm

ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

49



WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR
106AW

ID: 791 -2A

FEED CHARACTERIZATION

Undigested Sample Results

Sample
R31 9

Sample Duplicate
NA

As (10-01-91)
CN (09-26-91)
DSC (10-09-91)
Hg (10-17-91)
NH4 (09-26-91)
OH (09-25-91)
Se (09-23-91)
SpG (10-18-91)
TIC (09-25-91)
TOC (10-28-91)
Ion Chromatographic

F (09-30-91)
N03 (09-30-91)

ON P04 (10-02-91)
S04 (10-02-91)
N02 (10-02-91)
Cl (10-04-91)

2.33E+O
2.49E+0

NO EXOTH
<5.OOE-3

2.68E+1
8.81E+3

<1.OOE-2
1.0077
2.47E+3
8.86E+2

5.90E+3
3.16E+4
5.89E+2
2.48E+3
8.14E+3
4.31 E+2

ppm
ppm

ERM
ppm
ppm
ppm
ppm

ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

so



WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
106AW

ID: 791-3A

Undigested Sample Results

Sample
R320

Sample Duplicate
NA

As (10-01-91)
CN (09-26-91)
DSC (10-09-91)
Hg (10-17-91)
NH4 (09-26-91)
OH (09-25-91)
Se (09-23-91)
SpG (10-18-91)
TIC (09-25-91)
TOC (10-28-91)
Ion Chromatographic

F (09-30-91)
N03 (09-30-91)
P04 (10-02-91)
S04 (10-02-91)
N02 (10-02-91)
Cl (10-04-91)

2.37E+0
2.43E+0
NO EXOTH

<5.00E-3
2.68E+1
8.69E+3

<1.00E-3
1.0757
2.27E+3
8.80E+2

6.68E+3
3.68E+4
5.86E+2
2.56E+3
7.35E+3
4.47E+2

ppm
ppm

ERM
ppm
ppm
ppm
ppm

ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

5'



WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank: -
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791 -4A

Undigested Sample Results

Sample
R321

Sample Duplicate
NA

As (10-01-91)
CN (09-26-91)
DSC (10-09-91)
Hg (10-17-91)
NH4 (10-03-91)
OH (09-25-91)
Se (09-23-91)
SpG (10-18-91)
TIC (09-25-91)
TOC (10-28-91)

-- Ion Chromatographic
F (09-30-91)
NO3 (09-30-91)
P04 (10-02-91)
S04 (10-02-91)
N02 (10-02-91)
Cl (10-04-91)

2.59E+0
2.49E+0
NO EXOTH

<5.00E-3
2.68E+1
9.01E+3

<1.OOE-2
1.0790
2.16E+3
7.76E+2

5.84E+3
3.14E+4
6.11E+2
2.58E+3
7.47E+3
4.70E+2

ppm
ppm
ERM
ppm
ppm
ppm
ppm

ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
106AW

ID: 791-5A

Undigested Sample Results

Sample
R322

Sample Duplicate
NA

As (10-01-91)
CN (09-26-91)
DSC (10-09-91)
Hg (10-17-91)
NH4 (10-03-91)
OH (09-25-91)
Se (09-23-91)
SpG (10-18-91)
TIC - (09-25-91)
TOC (10-28-91)
Ion Chromatographic

F (09-30-91)
a7 N03 (09-30-91)

P04 (10-02-91)
S04 (10-02-91)
N02 (10-02-91)
Cl (10-04-91)

2.62E+0 ppm
2.57E+0 ppm
NO EXOTHERM

<5.00E-3 ppm
2.50E+1 ppm
1.00E+4 ppm

<1.00E-3 ppm
1.0795
2.30E+3 ppm
9.18E+2 ppm

5.83E+3
3.25E+4
5.95E+2
2.49E+3
7.45E+3
4.89E+2

ppm
ppm
ppm
ppm
ppm
ppm

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791-6A

Undigested Sample Results

Sample
R326

As (10-01-91)
CN (09-27-91)
DSC (10-14-91)
Hg (10-17-91)
NH4 (10-03-91)
OH (09-26-91)
Se (09-24-91)
SpG (10-24-91)
TIC (09-26-91)
TOC (09-26-91)

-- Ion Chromatographic
Cl (10-04-91)
P04 (10-04-91)
S04 (10-04-91)
N03 (10-08-91)
F (10-07-91)

N02 (10-07-91)

2.61 E+0 ppm
8.27E-1 ppm

NO EXOTHERM
<5.00E-3 ppm

2.86E+1 ppm
8.19E+3 ppm

<1.00E-2 ppm
1.0842
2.01 E+3 ppm
8.86E+2 ppm

4.35E+2 ppm
5.83E+2 ppm
2.35E+3 ppm
3.14E+4 ppm

ORGANIC
INTERFERENCE

8.06E+3 ppm

Sample Duplicate
R326

2.35E+0 ppm
8.44E-1 ppm

NO EXOTHERM
<5.00E-3 ppm

3.04E+1 ppm
7.70E+3 ppm
1.OOE-2 ppm
1.0842
1.98E+3 ppm
8.80E+2 ppm

4.30E+2 ppm
5.94E+2 ppm
2.32E+3 ppm
3.08E+4 ppm

ORGANIC
INTERFERENCE

8.06E+3 ppm
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SUMMARY DATA REPORT

Project:
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791-7A

Undigested Sample Results

Sample
R327

Sample Duplicate
NA

As (10-01-91)
CN (09-27-91)
DSC (10-14-91)
Hg (10-17-91)
NH4 (10-03-91)
OH (09-26-91)
Se (09-24-91)
SpG (10-24-91)
TIC (09-26-91)
TOC (09-26-91)
ION CHROMATOGRAPHIC

CI (10-04-91)
P04 (10-04-91)
S04 (10-04-91)
N03 (10-08-91)
F (10-07-91)

N02 (10-07-91)

4.14E+0
7.61E-1
NO EXOTH

<5.00E-3
3.19E+2
2.21 E+4

<1.00E-2
1.1876
3.97E+3
2.39E+3

ppm
ppm

ERM
ppm
ppm
ppm
ppm

ppm
ppm

1.18E+3 ppm
1.82E+3 ppm
1.06E+4 ppm
7.59E+4 ppm

ORGANIC
INTERFERENCE
2.40E+4 ppm

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
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WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791-8A

Undigested Sample Results

Sample
R328

Sample Duplicate
NA

As (10-01-91)
CN (09-27-91)
DSC (10-14-91)
Hg (10-17-91)
NH4 (10-03-91)
OH (10-15-91)
Se (09-24-91)
SpG (10-24-91)
TIC (09-26-91)

- TOC (09-26-91)
Ion Chromatographic

Cl (10-04-91)
P04 (10-04-91)
S04 (10-04-91)
N03 (10-08-91)
F (10-07-91)
N02 (10-07-91)

2.49E+0
2.40E+0

NO EXOTHERM
<5.00E-3

2.14E+1
8.94E+3

<1.00E-2
1.0790
2.17E+3
9.52E+2

ppm
ppm

ppm
ppm
ppm
ppm

ppm
ppm

4.55E+2 ppm
6.05E+2 ppm
2.55E+3 ppm
3.19E+4 ppm

ORGANIC INTERFERENCE
8.27E+3 ppm

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
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SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
106AW

ID: 791-9A

Undigested Sample Results

Sample
R329

As (10-01-91)
CN (09-27-91)
DSC (10-14-91)
Hg (10-17-91)
Hg (07-01-92)
NH4 (10-03-91)
OH (10-15-91)
Se (09-24-91)
SpG (10-24-91)
TIC (09-26-91)
TOC (09-26-91)
Ion Chromatographic

S04 (10-04-91)
P04 (10-04-91)
Cl (10-04-91)
N03 (10-08-91)
F (10-07-91)
N02 (10-07-91)

2.352+0
3.70E-1
NO EXO

<5.00E-3
<2.00E-2

3.94E+1
9.03E+3

<1.00E-2
1.0747
2.15E+3
9.46E+2

Sample Duplicate
R329

ppm
ppm

THERM
ppm

ug/mL
ppm
ppm
ppm

ppm
ppm

2.35E+3 ppm
5.84E+2 ppm
4.50E+2 ppm
3.01E+4 ppm

ORGANIC INTERFEREN
8.06E+3 ppm

NA
NA
NA
NA

<2.00E-2 ug/mL
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

CE NA
NA
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SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
1 06AW

ID: 791-1OA

Undigested Sample Results

Sample
R330

Sample Duplicate
NA

As (10-01-91)
CN (09-27-91)
DSC (10-14-91)
Hg (10-17-91)
NH4 (10-03-91)
OH (10-15-91)
Se (09-24-91)
SpG (10-24-91)
TIC (09-26-91)
TOC (09-26-91)

- Ion Chromatographic
S04 (10-04-91)
P04 (10-04-91)
Cl .(10-04-91)
F (10-07-91)
N02 (10-07-91)
NO3 (10-08-91)

2.41E+0 ppm
2.10E+0 ppm

NO EXOTHERM
<5.OOE-3 ppm

1.96E+1 ppm
5.41E+3 ppm

<1.00E-2 ppm
1.1019
2.03E+3 g/L
8.75E+2 g/L

2.35E+3
6.53E+2
4.41 E+2

ORGANIC INTE
7.90E+3
2.98E+4

ppm
ppm
ppm

RFERENCE
ppm
ppm

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
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SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
106AW

ID: 791 -1A

Acid Digestion Sample Results

Sample
R318

Sample Duplicate
R318

Acid Digestion (09-24-91)
ICP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

1.63E+6
1.07E+3
1.57E+3
2.60E+4
1.35E+5
1.1 0E+4

<1.11E+3
2.46E+4
2.28E+3
4.30E+7
8.20E+3

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Complete

1.27E+6
<1.80E+3
<2.40E+3

2.26E+4
1.17E+5

<4.80E+4
<6.60E+3

2.46E+4
<4.80E+3

3.28E+7
1.55E+5

-- 59

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb



WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791 -2A

Acid Digestion Sample Results

Sample
R31 9

Sample Duplicate
NA

Acid Digestion (09-24-91)
ICP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

1.06E+6
<1.80E+3
<2.40E+3

2.08E+4
<5.22E+4

4.86E+4
<6.60E+3

5.58E+3
7.44E+3
2.64E+7
1.38E+5

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

GO0



WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
106AW

ID: 791-3A

Acid Digestion Sample Results

Sample
R320

Sample Duplicate
NA

Acid Digestion (09-24-91)
ICP (11 -19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

1.35E+6
<1.80E+3
<2.40E+3

1.48E+4
<5.22E+4
<4.80E+4
<6.60E+3

5.22E+3
<4.80E+3

3.62E+7
1.21 E+5

Ta
S

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791-4A

Acid Digestion Sample Results

Sample
R321

Sample Duplicate
NA

Acid Digestion (09-24-91)
ICP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

1.38E+6
<1.80E+3
<2.40E+3

2.29E+4
<5.22E+4
<4.08E+4
<6.60E+3
- 4.08E+3
<4.80E+3

3.60E+7
7.80E+4

C,'

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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SUMMARY DATA REPORT

Project
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791 -5A

Acid Digestion Sample Results

Sample
R322

Sample Duplicate
NA

Acid Digestion (09-24-91)
ICP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

9.72E+5
<1.80E+3
<2.40E+3

1.53E+4
<5.22E+4
<4.80E+4
<6.60E+3

5.46E+3
<4.80E+3

2.66E+7
1.28E+5

0'

63

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



WHC-SD-WM-DP-025
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SUMMARY DATA REPORT

Project
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791 - 6A

Acid Digestion Sample Results

Sample
R326

Sample Duplicate
R326

Acid Digestion (09-25-91)
ICP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

1.37E+6
<1.80E+3

3.29E+3
2.57E+4

-5.22E+4
<4.80E+4

1.63E+4
3.41E+3

<4.80E+3
3.74E+7
1.04E+5

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Complete

1.42E+6
<1.80E+3
<2.40E+3

2.42E+4
5.22E+4

<4.08E+4
<6.60E+3

3.08E+3
<4.80E+3

3.88E+7
5.10E+4

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

64
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SUMMARY DATA REPORT

Project:
Tank:
Customer ID:

242-A EVAPORATOR
106AW
791 -7A

FEED CHARACTERIZATION

Acid Digestion Sample Results

Sample
R327

Sample Duplicate
NA

Acid Digestion (09-25-91)
- ICP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

C'

Complete

4.97E+6
<1.80E+3

4.20E+3
3.67E+4

<5.22E+4
<4.60E+4

3.49E+4
7.62E+3

<4.80E+3
8.52E+7
1.94E+5

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

65



WHC-SD-WM-DP-02
5

Addendm 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
106AW
791-8A

Acid Digestion Sample Results

Sample
R328

Sample Duplicate
NA

Acid Digestion (09-25-91)
ICP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

1.40E+6
<1.80E+3

4.38E+3
2.12E+4

<5.22E+4
<4.80E+4
<6.60E+3

3.36E+3
<4.80E+3

3.71E+7
4.14E+4

- 66

CT'

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



WHC-SD-WM-DP-025
Addendum 16 Rev 0

SUMMARY DATA REPORT

Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
106AW

ID: 791-9A

Acid Digestion Sample Results

Sample
R329

Sample Duplicate
NA

Acid Digestion (09-25-91)
ICP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

1.38E+6
<1.80E+3

3.36E+3
2.54E+4
2.02E+5
4.80E+4
1.08E+4
4.56E+3

<4.80E+3
3.71 E+7
1.05E+5

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

67



Project:
Tank:
Customer

242-A EVAPORATOR FEED CHARACTERIZATION
106AW

ID: 791-1OA

Acid Digestion Sample Results

Sample
R330

Sample Duplicate
NA

Acid Digestion (09-25-91)
lCP (11-19-91)

Al
Ba
Cd
Cr
Fe
Pb
Mg
Mn
Ag
Na
Zn

Complete

1.40E+6
<1.80E+3

3.33E+3
2.28E+4

<5.22E+4
<4.80E+4

9.78E+3
3.51E+3

<4.80E+3
3.71 E+7
7.32E+4

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

* WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

SUMMARY DATA REPORT
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UNDIGESTED SAMPLE RESULTS

Tank: IO6AW
Sample No.: R318
Customer ID: 791-lA

Check
Standard Wak Sample

Dupliate
Sample

Spike ot
Semple

Check
Standard

La ... 01.1 .. = m - - 5Wi - fl, I= -

1.ab FD 116-5795 - mi-iiir - ui-i9i
AereilI r-01-i -- 2 % <5.OE-4 m an Ex371±O N21 2Et.52+ 108 %.fNA 1.
Lab 1D: 111-97 318-5687 9318-5076

Lynd 09-26-911 lots5 % <5.05-1 " ... 3.39E+0 g 3.42E+0 101.6 8 . 101.32O

Differential Thermal (10-00-S1) 100 % No Exotbeim No Exotherm No Exotheim - l00%

Mervwr (10-17-110 1f 5 % <5.00E-4 Dom 4.15E-2 Dpm 4.77E-2 pMI 169.1 % 100 .
Lab ID: 1311-5728 R311-5128 I31a-5925
Ammonia 109-26-91) 95.4 % 1.79E+1 p 5.O0E+1 ppm 6.0LEt pM 114 % 9j
Lab ID: . - -Ir72 n-uu2%
Determination of Hvdroxdde Ion (09-25-9l 33% Compl.t. 9.78E+3 ppm 9.59E+3 Win NA 99. %.
Lab ID: -316-5796 -uTrD8 5894 - 1W-n
Selenium (g9-23-91) 101.1 % <5.00E-3 PPM <1.00E-2 In <1.00E-2 p d134 % 91 1
Lab ID: nalUW H13111-M r 3 -
specific GrOfit f1-18-91) I .15 0.9871 1.090 _1.0o NA so
Lab ID: _1_19318-5727 U - 7 ITW8 -5-027
Total inorganic Carbon {09-25-91) 99.75 % 5.70E+0 ug 2.08E+3 ppm 2.08E+3 M. 103.7 %. 102%
Lab ID: - 318-5726 -- io-ow2o
TotalOrganilc Carbon (10-28-91) Io2.5 % 4l+- 9.40E+2 ppM I.00+E3 p 97 _. ___._%_

Ion Chromatographie

Lab 1D: R318-5771 R318-5871 R318-5971
Fluodde (09-30-91) 95.8 % <1.00E-1 ppm 8.32E+3 ppm 8.30E+3 ppma 61.8 % 98.1 %

Lab 10: 318-5773 R31-5873 R318-5973
Nitrate (09-30-91} 93.9 % <1.00E+0 ppm 3.36E+4 ppm 3.33E+4 ppm 94.9 % 97.7 %

Lab 10: R315-5772 R31-5172 R316-5972
Chlodde (10-04-91) 98.7 % <1.00E-I ppI 5.65E+2 ppm 5.50E+2 ppm 74.A % 95.2 %

Lab ID: R3186-5776 R318-5876 R311--597
Nitdie (10-02-91) 58.3 % <1.00E+0 In 9.01E+3 ppm 9.09E+3 ppm 8.4 % 9.4 %

Lab ID: R318-5774 R318-5874 H316-5974
SPhosat. (10-02-91) 101.1 % <1.00E+0 m 8.46E+2 ppm 6.70E+2 ppm 105.8 % 96a%
b ID: R318-5775 R318-5875 R318-5975
sulate (10-02-91) 95.3 % <1.00E+0 rm 3.89E+3 3.88E+3 m 110.7 % .

ar
(D

( C,

'Matdx Interference.

I
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UNDIGESTED SAMPLE RESULTS

Tank: 10AW
Sample No.: i3s9

CuSomer IC: 791-2A

Check
Standard Wank Sample

Duplicate
Sample

Spite of
Sample

Check
Standard

Lab ID: H38R1 38N A =la3

CyaNde 109-26-91} 102.5 % m..E-l p 2.49E+0 pA101.3 1
10 No Exotherm -AN 00

Maroujy (10-17-911 105 % <5.00E-4 Ppm <5.00E-3 ppM AI NA 100 %
Ammoua I09-26-91) 98.4 5 <1.79E+1 2.68E+1 NA .A =7 L=
Detrminadion of Hidroxdas Ion (09-25-91 98.3 % Complete 8.81E+3 pNA NA 41.1

SeliWni (L09-23-9t1 101.1 % <5.00E-3 a <1.00E-2 p NA

Spec&fi Gravity (10-18-91) 99.15 % 0.9871 1.0077 NA 99.08

Total Inorganc Carbon I0-25-91 99.75 % 5.70E+0 ug 2.47E+3 ppm NA NA 102

TotlOranloCaronflo-26-9Il 1025 % 4,80E+0 Yjg 8.86E+2 10.NA A-J90.5
Ion Chromatographlc

NA NA

Fluodde (09-30-91) 95.8 % <1.00E-1 ppm 5.90E+3 ppi NA NA 96.1 %

Mirate (09-30-91) 93.9 % <1.00E+0 ppm 3.16E+4 ppm NA NA 97.7 %

Phosphate (10-02-91) 101.1 % <1.00E+0 ppM 5.89E+2 ppm NA NA 88 %

Suifate (10-02-91) 95.3 % <1.00E+0 ppm 2.48E+3 ppm NA NA 95.5 %

NthIe (0-02-91) 96.9 % <1.00E+0 ppm 8.14E+3 ppr NA NA 98.4 %

CModde 110-04-911 9a.7 y <1.__E-1 ppm 4.31E+2 ppm NA NA 95.2%

Cn

:C I

-I

ID C

L,
C0

I
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UNDIGESTED SAMPLE RESULTS

Tank: 106AW
Sample No.: R320

Customer ID: 791-3A

Check
Standard Wank sample

DupiOate
Sample

Spike of
Sample

Cheek
Standard

Lab I: R517 R2 NA HA Rl2-

Arsenio (10-01-911 102 <6.008-4 gpm 2.37E+0 NA NA 99.8 %

Cyanide PS-26-91 1025 % <5.0 6-1 ppg 2.43E+0 pM NA NA 101.3 3

Diferentilal Themal (10-09-911 100 No Exotherm No Exothem NA NA t Woo

Mercury (10-17-911 105 V <6.00E-4 Dom <6.00E-3 pm NA NA 100 %

Ammonia 09-26-91 . % <1.79E+1 pp 2.86E+1 ppm NA NA 97

DetermInation of Hydroxide Ion 108-25-91. 8.3 % ComglAte - Li+L m &. NA - .

Selenium (09-23-91 101.1 % <5.00E-3 ppm <1.00E-3 Ppm NA NA .11 %

SpeClic Gravity 110-18-911 99.15 % 0.9871 1.076 NA NA 99.0 %

Total Inorganic Carbon (09-25-91 99.75 _% 5.70E+0 ug 2.27E+3 ppm NA NA 102 %

Total Organic Caon (10-28-911 1. . 4.8+0 8.80E+2 NA JA 100.5 
Ion Chromatographic

NA NA

Fluodde (09-30-91) 95.8 % <1.00E-1 ppm 6.66E+3 ppm NA NA 96.1 %

Nitrate p(m-30-91} 93.9 % <i.00E+0 ppm 318E+4 pmP NA NA 97.7 %

Phosphate 10-02-91) 101.1 % <1.00E+0 ppm 5.88E+2 epa NA NA 9 %

Sulfate (10-02-91) 95.3 1 <1.00E+0 pp 2.58E+3 ppm NA NA 95.5 %

Niltdte (10-02-91) 96.9 % <1.00E+0 ppm 7.35E+3 ppm NA NA 98.4 %

Clodde 110-04-911 98.7 % I <l.OGE-1 ppm 4.47E+2 ppm NA NA 95.2 %

n,
(DII
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UNDIGESTED SAMPLE RESULTS

Tank: 10AW
SapfWh No.: R321

Cu0oimwC: 791-4A

Check
Stmndwd rn k s8mvq

Dlqakle
Sample

op" lof
Sapl

Chk
sitndeMd

Lab 10: - 3617 - i21 HA HA -328

Artnic t-01-91 102% <5.0E--4 pp 2.59E+0 apm NA NA 99.8 6

COanke 09-26-91} 125 % <5.0 - p49+0 ppL NA NA 101.3 %
WhIesnIal Thennal(10-09-9 100 % No Exof No E NA NA 100 6

M 11017-91) 105% <5.00E-4 pp. <5.00E-3 am NA NA 100 %
ea Rk 324- am F15321 HA NA R331

Ammonla (10-03-911 96.06 % <9.94E-4 M 2.68E+1 a NA NA 96.67 %
Laba 1w.HteH2 A AH2

Dot.minegion of Hdroxld Ion 09-25-911 96.3 Conwlete 9.01E+3 p NA NA 99.7 %

§2Wnum (M_-23-L"I 101.1 % <5.00E-3 anm <la .aE-2J ..m NA 1A 911%

p orat 0-18-91) 90.15 % 0.9871 _1.0790 NA NA ...f 6 t
Total Inorgaic Caton (09-25-SI) 99.75 % 5.70E+0 uw .1J±+. p A JS %

To1Org2 Cabon LIO-28-911 192.5 % 4. + f u -- 7.7@E+2 p -ArnA ..
ion Chtomsographlc

Fijodde 99-30-91) 95.8 % <1.00-E-1 5 .84E+3 ppm NA NA 96.1 %

Nrab (0-30-IN 93.9 % <1.00E+0 Ep 3.14E+4 pm NA NA 97.7 %

Phosphate (10-02-91) 101.11% <.00E+0 ppm 6.11E+2 m NA NA 90 %

Sulfa (10-02-91 95.3 % <1.00E+0 ppm 2.56E+3 ppm NA NA 95.5 %

MtidW (10-02-91) 96.9 % <1.00E+0 ppm 7.47E+3 ppm NA NA 96.4 %

Ctdodde f10-04-91) 98.7 % <1.00E- ppm 4.70E+2 ppm NA NA 95.2 1.,q
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UNDIGESTED SAMPLE RESULTS

Tank: 106AW
Sample No.: R322
Cusomer ID: 791-BA

Check
standard Blank sample

Oupesta,
Sample

Spika of
sample

Cheek
sat dud

Lab 10: 31n 3317 A B323

Arn1nio tic-ci-gil 02% .E- ea 2.N2+0 A NA..A L...
CyanId (09-28-91) 1. % <5.OE-1 ppZ 2.57E+0 ppM NA NA 101.3 %

bWmrnialThermal (10-09-91} 100 % No Exomer, No Exohewm NA NA 100 %

105 <5.00 - <5.8-3 om NA. . .. Al.. 4
Lab ID: R324 R325 8322 NA AR331

Ammonia (10-03-901 so-Do % <1.79E+1 bgM- 2.50E+ I ta MITIAJ ... =7 HA.
DwrmnnaSIon of Hydroxide.lon (09-26-91 100.7 1 Compete 1.00E+4 RM "A NA . . . L

Lab ID: R31 8317 R322 NA TA 1323

Selnum 109-23--91 101.1 % <5.00E-3 pnp <L.OE-3 IDm NA NA 91 %

Spocl GravV 110-18--911 J.15 % --BU *., 1.080 A A . 9.0. L
Tot lnoranic Carbon 09-?5-91 99.75 % j .70E+0 u 2.30E+3 -rn JALgA. 1M2L

Total Orgat. Carbon (10-28-I1 1 f2.5 % 4."gE+0 vg g.18E+2 pAA -= ... 1 L.. %
I0 Chromatographic

NA NA

Fluoid. (09-30-91) 95.8 % <1.00E-1 ppI 5.83E+3 ppM NA NA 91.1 %

Nkrat (09-30-91) 93.9 % <1.00E+0 Ipm 3.25E+4 ppm NA NA S7.7 %

Phosphae (10-02-91 101.1 % <1.00E+0 PPM 5.95E+2 ppm NA NA 98 %

Suate (10-02-91} 95.3 % <1.00E+0 ppm 2.49E+3 "pM NA NA 95.5 %

Nite I10-02-91) 98.9 % <1.00E+0 PPM 7.45E+3 Ppm NA NA 08.4 I

Chlodd. (10-04-91} 08.7 % <1 E-1 pM 4 4.89E+2 RPM NA %

a :

(D 0

Cr
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UNDIGESTED SAMPLE RESULTS

Tank: 106AW
Sample No.: 1326
Customer ID: 791 -SA

Check
Standard lank Sample

Duploat.
Sample

Spike of
ample

Cheek
Standard

Lab ID: 24- 292 - R331

Lab O: rr5795 *- ' -es - 2 U-59--
Arseno (10-01--91) 109 % <5.00E-4 ppm 2.61E+0 ppm 2.35E+0 Em 76.8 95. %
Lab ID: 'N2h677 -mi7 -7
Cyanide -27-EL 100.9 % <5.00-1 I M 8.27E-1 pp 8.44E-1 pM 103.5 100.4 %
Lab ID:
D0i4rontial Thermal (10-14-91 100 % NO EXOThERM NO EXOTHERM NO EXOTHERM NA 100
Lab I: -i6-5897
Mercury (10-17-91) 117 % <5.00E-4 pm <5.00E-3 Dpm <5.00E-3 Dom S8.4 'A 92.4 %
Lab ID:R326-72 R326-5821 H32g-592
Ammonia(10-03-911 96.08 % <I .79+1 M 2.86E+1 Dom 3.04E+1 DOM 90.4 % 96.6 %
Lab ID: M2-572 R321-5120
Detennlnation of Hydroxide ilon (9-26-91} 100.7 % COMPLETE _ 8.19E+3 ppM .7+. pp NA 98.5 L
Lab ID: r" -uar-uw EL-L9uu
Selenium (9-24-911 10% <5.00E-3 pm <1.0 E-2 Pp_ 1.00E-2 ppm 80.31% 94 
Lab 10: =2-7ff2-
SpecIJcGravitvl0-24-91} - 97.5 %1.03 1.0842 . 1.AL42 .= NA 9.. 1
Lab ID: fH32h-727 R3fl-6b A6-80t6
Total Inorganic Carbon @-26-91} 100 % 5.60E+0 tq 2.01E+3 ppu 1.98E+3 pM .4S % 102.5 %
Lab: T 5326-R72 I26-UWr RN-as2
TotalOrganic Carbon D-26-OM 8.31% 3.10E+0 ug 8.82+2 m 8.80E+2 Om 100.1 %

Ion Chromatographic
Lab D: 

-Chloride (10-04-91) 95.2 % <1.00E-i ppm 4.35E+2 ppm 4.30E+2 ppm 103.4 % .94.6 %
Lab 1D: R326-5774 R326-5874 A326-5974

Phosphate (10-04-91) 98.6 % <1.00E+0 ppM 5.93E+2 PPM 5.94E+2 Ppm 104.8 % 98.9 1%
Lab 1D: R326-5775 R326-5876 R326-5975

Sulfate (10-04-91) 92.7 % <1.00E+0 ppM 2.35E+3 pm 2.32E+3 ppM 120.9 1% 93.4 %
Lab ID: R326-5773 R326-5873 R326-5973

NItratel (10-08-911 99.1 % <1.00E+0 ppm 3.14E+4 E 3.08E+4 PPM 89.5 % 97.2 %
Lab ID: A326-5771 R326-5171 R326-5971

ORGANIC ORGANIC ORGANIC
Fluoride 00-07-91) 101.4 % <1.00E-I ppm INTERFERENCE INTERFERENCE INTERFERENCE 97.7 %_

tab ID: R326-5776 R326-5876 R326-5976
Nitrite (10-07-911 102.2 % <1.00E+0 PPM r 8.06E+3 PPM 8.06E+3 22M 92.5 % 102.1 %

Matdx ,rence.

-Jtq
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UNDIGESTED SAMPLE RESULTS

Tank: 10MAW
Sample No.: R327
Customer ID: 791-7A

Check
Slandaid Blask Sample

Dupiloate,
Sample

Spike of
Sample

Check
Standard

Lab 10: 24 -625 - -F7 NA NA R31

Arsenic 110-01-911 J109 % <5.OOE-4 ppm 4.14E+0 Ip NA 95.2

Cyanide 0-27-SI) 100.9 % <5.00E-I pM I.GlE-i m NA NA 100.4 %

DiffrenlalThermalo(1-14-91) 100 % NO EXOTHERM NO EXOTHERM A_ - L- = .
Mercury (10-17-91) 117 % <5.00E-4 oom <5.00E-3 Dom NA HA 92.4 %

Ammorda(I0-03-91 96.08 % <1.79E+l pom 3.19E+2 pm A NA .6.6
Determination of
HydroxIde Ions 19-26-g1 _ 100.7 % COMPLETE 2.21E+4 pML NA NA 98.5 %

Selrium (P-24-91) 108 % <5.WOE-3 ppm <.OOE-2 ppm NANA _ 94 %

SpecficGavtOo (1-24-91) 97.5I% 1.0123 U61.187 NA . NA E. 1

Total Inorganic Carbon (9-26-911 1001% 5.60E+0 ug 3.97E+3 ppm NA NA 102.5 %

Total Organic Carbon 0-26-S1 98.3 % .1sE+. g 2.39E+3 ppm. N NAUL,,.1 L.

Ion Chromatographic

Chloride (10-04-91) 95.2 % <1.00E-1 ppm 1.18E+3 ppm NA NA 94.6 %

Phosphate (10-04-91) 98.8 % <1.00E+0 ppm 1.82E+3 pp NA NA 98.9 %_

Sulfate (10-04-91) 92.7.% <1.00E+0 ppm 1.06E+4 ppm NA NA 93.4 %

Nitrate (10-06 -91) 99.1 % <I.lOE+0 ppM 7.59E+4 PPM NA NA 972 %
ORGANIC

Fluodde (10-07-91) 101.41% <1.00E-1 ppm INTERFERENCE NA NA 97.7 %

NItdI. (10-07-91) 102.2 % <1.00E+0 PPm 2.40E+4 ppm NA NA 102.1 %

-> :C
0- =
a.n

CD,

c

S
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UNDIGESTED SAMPLE RESULTS

Tank: 106AW
Sample No.: R328
Customer ID: 791 -A

Check
Standaid Slack Sample

Dupleate
Sample

Spike of
Sample

Chock
Standard

Lab1: -4 I2 2=A HA A331

Arsenic (10-01 -91) 109 % <500E-4 p 2.49E+0 ppm NA NA _ 5.2 %

Cyanide (0-27-911 100.9 % <5.00E-I Dom 2.40E+0 ppn NA NA 104 %

Dlfrenil Thermal (10-14-91) 100 % NOEXOTHERM NOEXOTHERM NA NA 100

Morcwy 110-17-911 117 % <5.00E-4 ppm <5.00E-3 Dom NA kA 2.4 %

Ammonia (10-03-911 H.06 % <1.7 Am+1 2.14E+1 -eM NA NAU - -8

Detemrination of A21--ga
HydroMd Ion, (10-15-O1) 104.6 % COMPLETE 8.94E+3 gpM 9.03E+3 gpM NA 99.7%

Selenium (9-24-90) 108 % <5.00p-3 Ppm <1.00E-2 pm NA 94

SpecifioGrevlty (10-24-91) 97.5 % 1.012 1.079 NA NA 98.3 %

Total Inormnlc Carbon P-26--91 100 % 5.10E+0 WO 2.17E+3 ppm NA NA. _ 102.5

Total Organic Carbon 19-28-O 9.3 % 3.10E+0 uL... 9.62E+2N.

Ion Chromatographlc

CNodde (10-04-91) 95.2 % <1.00E-1 ppr 4.55E+2 ppm NA NA 94.6 %
ORGANIC

Fluodde (10-07-91) 101.4 % <1.00E-1 ppm INTERFERENCE NA NA 97.7 %

eIt . (10-07-91 102.2 % <1.00E+0 ppm 8.27E+3 PPM NA NA 102.1 %

Nitrate (10-08-91) 99.1 % <1.00E+0 ppm 3.19E+4 ]am NA NA 97.2 %

Phophate (10-04-91) 08.8 % <1.00E+0 ppm 5.E+2 ppm NA NA 98.9 %
hSuat PP-4919.7 1020 DM 25+3 prNAA

:>:c

CDI

Suffats (10-04-911 92.71% <1 .DOE+O Dom I 2,55E+3 Dom NA NA
3
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UNDIGESTED SAMPLE RESULTS

Tonk: IOSAW
Sample No.: a329

Customer Il: 791-&A

Cheek
Standard Blank Sample

DupSeate
Sample

Spited
Sample

Check
Standard

Lab 1: R324 R320 R329 R2 R320 R331

Arsonitcol-0-on) = = I % <5.00E-4 gp 2...E+. ... NA NA ... L.

Cyad. 5-27-91) 100.9 % <5.OE-1 3.70E-1 pm NA A100.4 1....
DIbrWnai Thmml 110-14-91) ICC % NO EXOTHEJW NO EXOThERM A00 1

Merc~11 %1-791.ami . <&'GE'4 = U ..i'% r -SOD- DOM NA NA 92tu~...411%

Meruly -01 -921 100.1 % <3.00E-4 20 <2.00E-2 ughnL <2.00E-2 unML 97. 'A NA

Ammonia (10-03-91) 6.06 % <1.79Ett p 3.94E+ 96.6
carmjnaxon of

Hdvoxid wlons 10-15-91) 104.6 % COMPLETE 903E+3 Win NA.N- 1.7%

Selenium 19-24-91) 108 % <5.00E-3 ppm <1.00E-2 ppm NA NA 94 %

Sphc~loGrayft(10-24-1) 97.5 % 1.012 1.075 NA NA 06.3 %

Total Inorganio Carbon (R-26-911 100 % 5.60E+0 u2_ 2.15E+3 ppa A NA 102.5 %

Total rganic Carbon 9-28- 98.3 % 3.1OE+ ug 9.46E+2 PM NA NA 1 1.

Ion Chromatographlc

Chloride (10-04-91) 95.2 % <1.00E-1 4.50E+2 p NA NA .1 .

Phsphate (10-04-91 96.8% <. E+ Dom 5,84E+2 ppm NA NA 9. .

SuM.!. {10-04-911 92.7 % <1.00E+0 ppm 2.35E+3 ppm NA NA 93.4 %

Nitrate (10-08-91) 99.1 % <1.00E+0 gpM 3.01E+4 ppm NA NA 91.2 %

Fklodde 110-07-911 . % <1.OGE-1 ppm KTEFERE4CEA

Nitdte (10-07-91) 102.2 % <1.00E+0 Porn 8.06E+3 ppm NA NA 102.1 %

- =
CL M

-M

CD0



UNDIGESTED SAMPLE RESULTS

Tank: 106AW
Sample No.: R330

Customer ID: 791 -10A

Check
Standard Blank Sample

Dupelost
Sample

Spike of
ample

Check
Standard

Fa5 15: 4 HA NA R331

mrenc LD-O1 -1 ___ _U .<.06- n& .EA . 2--.

Cyanide JR-27-91) 100.9 % <5.00E- p.E+ pso N.4
~~_= Thema _1-4-1 _.. A.S___A.D. X

M 1rcury flo-17-91 117 % <5.00E-4 omI <5.hOE-3 ppm NA NA 92A %

Ammonia 10-03-911 SODS <1.79E+1 ppM 1.96E+i pm NA NA 96
istericnstlOn of

Hydroxdda Ions (10-15-91) 1041 % COMPLETE 5.41E+3 _ppM NA NA 99.7 %

feoerum 19-24-91 06 % <5.00E-3 <1.00E-2 ppmNA

Speclic Gravty (10-24-91) 975 % 1.012 1.__2 NA NA 983%

Total Lnrgan9! CArbo0 @-26-91 100 % 5.60E+0 Ul 2.03E+3 ppW NA NA 102A %

Total Orgnic Carbon -26-91 98.3 % 3.10E+0 u 8.75E+2 pmNA NA 100.1
on Cromatogra

Sulfate (10-04-91) 92.7 % <1.00E+0 ppm 2.35E+3 Ppm NA NA 53.4 %

Phosphate (10-04-91} 98.8 % <1.00E+0 ppm 6.53E+2 PPM NA NA 96.9 %

Chodde (10-04-91) 95.2 % <I.ODE-1 Ppm 4.41E+2 ppm NA NA 94.6 %
ORGANIC

Fluoide (10-07-Si) 101.4 % <1.00E-I ppm INTERFEFNCE NA NA 97.7 %

Nbite (10-07-91) 102.2 % <1.00E+0 ppm 7.90E+3 ppm NA NA 102.1 %

Nitrate (10-08-1} 09.1 % <1.00E+0 ppm 2.98E+4 ppm NA NA 97.2 %

(D I

L

0.0

9
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Taek:
Sample me:

Customer D:

ACID DIGESTION
SAMPLE RESULTS

IOAW
R318

791 - IA

Check
Standard Blank Sample

fup cani
Sample

SpIke a1
Sample

Check
Standard

Lab ID: R318 a317 R31-8705 R318-805 R31-8986 R323

Acid Digestion 09-24-91 Complete Comple Complete Complete complete Compatle
Lab ID: R316 R317 R31-I750 Ra31-als5 318-l950 R323

ICP (11 -1-91)

Al 134 I 1.01E- I PPM 1.3E+8 Ppb 1.27E+8 pp I% 130 I

Ba 101.5 I <3.00E-3 lm 1.07E+3 ppb <180E+3 PL 98.191% B.6 I

Cd 102.6 % <4.00E-3 Pon 1.57E+3 Pb <2.40E+3 ppb 99.4 S 101.1 %

Cr 108 % 1.02E-2 PPM 2.00E+4 Ppb 2.26E+4 ppb 100.26 % 120 I

Fe 159 I 7.59E-2 ppo 1.35E+5 pb 1.17E+5 Ppb 119.28 S III S

Pb 120 I <.00E-2 ppm 1.10E+4 cob <4.20E+4 ppb 140.4 % 113.6 %

Mg 568 % 4.02E-I Ppo <1.1 E+3 epb <6.60E+3 pol 0 1 467.2 %

Mn 112.6 I 1.70E-2 PPM 2.40E+4 ppb 2.46E 4 Pb 100 % 112.61 %

Ag 06.8 % <6.00E-3 PPM 2.28E+3 Ppb <4.80E+3 ppb 102.41 6 91.4 5

Na 17 I 4.08E-I Ppo 4.30E+7 ppb 3.28E+7 p ** 162 

Zn 230 % 4.30E-I 8.20E+3 ppb 1.55E+5 EpL 89.76 % 243.3 5

*NOT CALCULATED, SAMPLE LESS THAN 4 TIMES SPIKE VALUE.

OD-V
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Tank:
Sample No.:

Cuastmer ID:

ACID DIGESTION
SAMPLE RESULTS

IGOAW
R310

791-2A

Check
standard Rask Sample

Duplcate
samplC

Spike of
Sample

Check
Standard

Lab ID: R318 Rail Rai-9705 NA NA *323

Acid Di69ion (00-24-01 Complete complete Complee NA NA Complete
Lab 1D: R315 R317 RaSI-9750 NA NA R328

Ip (11-to-si}

Al 134 I 1.01E- I Ppm 1.06E+6 ppb NA NA 130 %

Ba 101.5 s <3.GE-3 pm <1.80E+3 ppb NA NA 95.8 %

Cd . 102.6 1 <4.00E-3 pp <2.40E+3 1b NA NA 101.6 %

Cr i0 I 1.02E-2 Ppm 2.08E+4 Pit NA NA 120 %

Fe 15 16 7.59E-2 ppm <5.22E+4 ppl NA NA 111 1

Pb 120 I <8.00E-2 Ppm 4.86E+4 ppb NA NA 113.61%

Mg ass % 4.02E-I ppm <660E+3 ppb NA NA 407.2 S

Mn 112.6 1.70E-2 ppm 5.56E+3 ppb NA NA 112.6 %

Ag -6.6 % <8.00E-3 ppm 7.44E+3 INb NA NA 97.4 %

N 15 4.09E-I PPM 2.84E+7 ppb NA NA 162 %
Zn 230 1 4.30E-l IPPm 1.38E+5 ppbI NA NA 243.3 %

m l=L C,,

0..0
C I

-l

acr

CL C

CDN

CD
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Tank:
Sample No.:

Customer ID:

ACID DIGESTION
SAMPLE RESULTS

10AW
R320

791-3A

Check
Standard Blank Sample

Dupilose
Sample

Spike of
Sample

Cheek
Standard

Lab ID: R31 6 317 ?2-0705 HA Kh R323

Acid Dugstlon 09-24-SBi Comple Competc Comp!etc NA NA Cm__
Lab113: C e 3-750 NA NA Cmlt

lCP (11-19-91)

At 134 % I.01E-1 ppm 1.35E+6 ppb NA NA 130 %

Ba 101.5 % I <3.00E-3 ppmI <I.SOE+3 ppb NA NA -99.6

Cd 1021. % <4.00E-3 Ppm <2.40E+3 ppb NA NA 101.6 V

Cr 100 % 1.02E-2 ppm 1.48E+4 ppb NA NA 120 %

Fe 159 V. 7.59E-2 ppm <5.22E+4 ppb NA NA Ill %

Pb 120 % <8.00E-2 ppm <4.80E+4 ppb NA NA 113.6 %

Mg 568 % 4.02E-1 ppm <.60E+3 ppb NA NA 407.2 %

Mn 112.6 % 1.70E-2 ppm 5.22E+3 ppb NA NA 112.6 1

Ag 96.6 % <8.00E-3 ppm <4.80E+3 Ipb NA NA 97.4 %

Na 157 % 4.09E-1 ppm 3.62E+7 ppb NA NA 162 %

Zn 230 % I 4.30E-1 PPM 1.21E+5 ppb NA NA 243.3 %

CD

C
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Tank:
Sample No.:

Customer ID:

ACID DIGESTION
SAMPLE RESULTS

108AW
R321

791-4A

Check
Standard Blank Sample

Duplicate
Sample

Spike of
Sample

Check
Standard

LIz: - R36 D3M7R31 -5705 H AR2

Acid Miention 00-24-911 Complete Complete ___ Complete NA NA 2 fi
Lab ID: 316 317 A321 -3750 NA NA Ra2

Aluminum 134 % 1.oE-1 Pom 1.3OE+6 pkL NA NA 130 %

Barium 101.5 V <3.OOE-3 <1.80E+3 opL NA NA 90.6 %

Cadmium 102.6 % <4.OOE-3 ppm <2.40E+3 nib NA NA 101.6 I.

Chromium 108 % 1.02E-2 P 2.29E+4 b NA NA 120 %

Iron 159 % 7.S9E-2 m <5.22E+4 ppb NA NA II V

Lead 120 % <8.00E-2 PM <4.08E+4 EEL NA NA 113.8 V

Magnesium 568 % 4.02E-1 m <.E+0M4 eL NA NA 467.2 It

Manganese 112.61% 1.70E-2 p 4.08E+3 b NA NA 112.6 %

Silver 96.6 <8.00E-3 M <4.80E+3 NA NA 97.4 %

* Sodium 157 4.09E-1 P 3.60E+7 b NA NA 162 %

Zinc 230 % 4.30E-I 7.80E+4 NA NA 243.3 L

;0 1
(D C
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Tank:
sample No.:

Customer ID:

ACID DIGESTION
SAMPLE RESULTS

10iAW
Ra2

791-A

Check
Standard Blank Sample

Duplicate
Sample

Spike of
Sample

Cheok
Standard

L.ab ID:.36R1 R322-9705 "A HA R323

Acid Digestion 09-24-l} C *tCo ete Corneke tA NA
.a .... .... ..... .. . . _ .72

Al 134 % 1.01E-1 ppm 9.72E+5 ppb NA NA 130 V

Ba 101.5 % <3.00E-3 ppm <1.80E+3 PPb NA NA 90. %

Cd 102.6 % <4.00E-3 ppm <2.40E+3 ppb NA NA 101.A %

Cr 10 % 1.02E-2 Win 1.53E+4 ppb NA NA 120 %

Fe 159 % I 7.59E-2 ppm <5.22E+4 ppb NA NA I I %

Pb 120 % <8.00E-2 ppm <4.80E+4 ppb NA NA 113.6 %

Mg 568 % 4.02E-I ppm <6.60E+3 ppb NA NA 47.2 %

Mn 112.8 % 1.70E-2 p 5.46E+3 ppb NA NA 112.6 %

Ag 96.6 % <8.00E-3 ppm <4,80E+3 2pb NA NA 97.4 %

Na 157 % 4.09E-1 ppm 2.86E+7 ppb NA NA 162 %

Zn 230 % 4.30E-1 ppm 1.28E+5 ppb NA -A 243.3 %

-4

'11
CA

M-

(D

CD~
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Task:
Sample No:

Customer in:

ISAW
R328

701 - A

Check
Standard Blank

ACID DIGESTION
SAMPLE RESULTS

Sample

*2

Duplicate,
Sample

S pike of
Sample

Check
Standard

Lab 10: R324 R325 R32-8705 R328-805 R26-S005 R331

Acid Diestlon 109-25-t1 Com oet. Crn late cornlate Complete Complete Complete
Lab I0: R324 R325 R326-8750 R326-50 R328-8950 R331

ICP (11-19 -91) F

Al 59.6 % <5.50E-2 Rpm& 1.37E+6 p 1.42E+6 100.28 121.6 5

Ba 03.2 % <3.00E-3 PPM <1.80E+3 £pk <1.80E+3 EEL 96.09 100.5 v

Cd 92.6 % <4.00E+3 £EI 3.20E+3 Pol <2.40E+3 eL.4 9 S

Cr 90.6 % 1.66E-2 [pm 2.57E+4 b 2.42E+4 ppl 17.2 S 03

Fe 102 % 8.70E-2 [t 5.22E+4 b 5.22E+4 Dab 121.80 5 161 1

Pb 101.4 % <@.00E- 2 pm <4.80E+4 PPb <4.B0E+4 162.65 101.6 1

Mo 97.6 % 4.08E-I _ m 1.63E+4 b <6.60E+3 b 67.47 S 419 S

Mn 05.8 1 1.38E-2 PP 3.41E+3 EEL 3.08E+3 b 100 % 106.6 %

Ag 90.2 1 <1.00E-3 _2 <4.10E+3 b 4.A0E+3 Eb 03.08 5 99.4

Na 90.8 1.06E- pm 3.74E+7 b 3.86E+7 £Eb 127 5

knI 98.9 5 2.11E -I [ 1.041+5 l 5.10E+4 .EL 48.191 157.1 5

"NOT CALCULATED. SAMPLE VALUE GREATER THAN SPIKE VALUE.

c-E0-CCIC

- I

fD 0



Task:
Sample No:

Custere tID:

ACID DIGESTION
SAMPLE RESULTS

iDIAW
R327

791 -7A

Check
slandard Blask sample

Duplicate
Sample

SpIke ol
sample

Check
Standard

Lab ID: R324 R125 f327-875 NA WA 1311

Acid Digestion 00-5-011 complete cameIsle lNA NA Complete
Lab I: R324 R325 R327-6750 NA NA H331

ICP (11 -19-911

Al 59.6 <5.50E-2 4.097E+4 EE NA NA 126.4 1

Ga 93.2 <3.OOE-3 l < I.E +3 E NA NA 100. S

Cd 92. % <4.00E+3 p 4.20E+3 HEL NA NA a9 1

Cr 90.8 18.66E-2 p 3.67E+4 EEL NA NA 103 %

F. 102 5 4.0E-2 - <5.22E+4 Ea NA NA 161 I

Pb 101.4 % <8.OOE-2 lo <4.80E+4 E NA NA 101.4 L

Ma 07.6 5 4.OBE- I PPM 3.49E+4 EEL NA NA 419 1

Mn 95.8 I 1.38E-2 PM 7.2E+3 pEL NA NA 106.6 %

Ag 90.2 5 <6.00E-3 a <4.80E+3 pl NA NA 9.4 B

Mea 90.615 1.09E-1 s A.52E+I p NA NA 127 S

Zn 96.9 1 2.91E-1 E Rm 194E45 yD NA NA 157. 5
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Task:
Sample Ns:

Customer AD:

1COAW
A321

701-BA

Check
Stdar

j ,#x
~. I

ACID DIGESTION
SAMPLE RESULTS

Black sample

9-."

Doplicale,
sample

@piks of
Sample

Check
Standard

L :324 9325 A29-a0e NA NA R331

Acid .. tlon 0_-00-1 Co Cmpis Comp t NA Co UIaIS
La90 A2 325 R328-1750 NA NA 93

Ica (11I -io-911

Al 50.. I <5.50E-2 1.40E+8 P Pb. NA NA 1266 S

Ba 83.2 % <3.00E-3 p <1.80E+3 Dab NA NA 100.6 %

C. 0.5S I <4.00E+3 4.381E+3 Dab NA NA me %

Cr 90.8 % 1.86E-2 pEm 2.12E+4 EEL NA NA 103 %

Fe 102 S 8.0E-2 PPM <5.22E+4 NA NA lei I

Pb 101.4 6 <8.001-2 pm <4.10E+4 D NA NA 101. %

Mg 97.6 % 4.08E-I <8.60E+3 . NA NA 416 S

Mn 95. 1.38E-2 Rpm 3.36E+3 Dpb NA NA 1086 %

Ag 00.2 1 <8.00E-3 _nDo. <4.10E+3 Dab NA NA 9.4 S

S 80.6 It 1.091-I i .. 3.71E+7 p NA NA t27%

06.9 2.91E1- 4.14E+4 EEL NA NA 487.9 %

Cu'

a) cn

(D 0,



3 ~ 3 3 7 K

Taut:
Sample No:

Customer ID:

ACID DIGESTION
SAMPLE RESULTS

MINAW
R329

791-BA

check
Standard Blank Sample

Dupcsate
Sample

Spike of
Bample

Chest
SteSard

Lab 80: R324 R325 R320-S105 NA NA R331

Acid Digestion t09-25-1 Comet complete Complete NA NA Complete
Lab ID: R324 R325 A329-S750 NA NA R331

ICP (I1 -19- 911

Al 59.6 % <5.50E-2 Dom I1.30E+6 pl NA NA 121.6 %

Ba 93.2 S <3.0OE-3 jpa <.80E+3 ppb NA NA 100.8 1

Cd 92.5 S <4.OOE+3 Ppp 3.38E+3 ppb NA NA s S

Cr 90.8 S 1.56E-2 ppm 2.54E+4 ppb NA NA 103 %

Fe 102 1 8.70E-2 ppl 2.02E+5 ppb NA NA 161 %

Pb 101.4 % <8.00E -2 Pm 4.80E+4 ppb NA NA 101.6 %

Mg 97.6 % 4.01E-I £pm l.08E+4 ppb NA NA 419 %

Mn 95.8 % 1.38E-2 Ppm 4.50E+3 ppb NA NA 108.6 I

Ag 80.2 % <1.00E-3 post <4.60E+3 ppb NA NA 99.4 %

Na 90.6 % 1.09E-I Ppm 3.71E+7 eb NA NA 12? I

Z0 86.9 1 2.61E-l pool 105E+6 pb NA NA 157.9 5

aro

0s 0

C
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ACID DIGESTION
SAMPLE RESULTS

Task:
sample Ne:

Customer tD:

108AW
A330

791- 10A

Check
Slandaid slask Sample

Duplicate
Sample

Spike of
sample

Check
Slemdard

Lab ID: A324 R325 R330-8705 NA NA R331

Acid iOalation (09-25-911 Complete Comnplete mpt NA NA CG!o92!al
Lab ID: R324 R325 R330-8750 NA NA 83311

lCP (I1 -19-91)

Al 59.a S <5.50E-2 eEL 1.40E+6 NA NA 128.6 S

B 3.2 < 3.OOE-3 OM <S1.80E+3 Plf NA NA 100.5 I1

Cd 92.5 % <4.OOE+3 PPM 3.33E+3 NA NA a9 %

Cr 90.8 16.86E-2 m 2.28E+4 ppl NA NA 103 S

Fe 102 % 8.70E-2 EfM <5.22E+4 pjb NA NA ji %

Pb 101.4 S <8.00E-2 -PM (4.COE+4 2Ek NA NA 101.6 %

Ma 91.8 % 4.08E-1 .pE+a b NA NA 419 %

Un 95.8 1 1.38E-2 ppm 3.51E+3 ppb NA NA 108.6 %

Al 90.2 5 <8.00E-3 i, < C4.80E+3 p NA NA 89.4 S

Na 90.8 1.09E -I in 3.71E+7 b NA NA 127 %

Zn 98.9 5 2.91E-I 7.32E+4 oIL NA NA 167.915

CL n

PLCl

c3
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WHC-SD-WM-DP-025
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Sedal No.: Customer ID:
R318 791-IA
Analysis: Sample Prep:
ARSENIC UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER - WA77479 LA-355-131/B-0
Technologist: Date:
D. R. JACKSON 10-01-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA K. FULLER

Description Lab ID Description Lab IDT INITIAL LMCS CHECK STD R316-5595 11
2 REAGENT BLANK R317-5695 12
3 SAMPLE 791-1A R318-5795 13
4 SAM DUP 791-IA R318-5895 14
5 SPIKE OF 791 -1A R318-5995 18
6 FINAL LMCS CHECK STD R323-5898 16
7 17
8 18
9| 19

10T 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Alicuot Vol. Alquot Vol. Standard

LMCS CHECK STD 1258388/0.5 mL N/A
SPIKE 1258388/.250 mL N/A

A-6000-881 (0392)

-- 92
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WHC-SD-WM-DP--025
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WESTINGHSuE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Any: As
Procedure: LA-355-131 Revision: B-0
Insrument PERKN ELMER aPropy No.: WA77479
Tefhoogist D. R JACKSON PayroliNo.: 6C275 Date: 10-01-91

Calibration Standard: 128B38C
6Aly66'Cncentration: 0.1000 ppm
Type of Calibration: UNEAR

Dilution Concentration instrument Reading Unit
1 0.000 mL 0.0 no 0.000
2 0.2D mL 20.0 no 0.311
3 0.400 mL 40.0 no 0.618
4 1.OO6 mL 100.0 np 1.494
5
6
7
8 -

10
11-
12
13
14
15
16-
17
18.
191-
201
211

Camments:

A-6000-i82 (03/T2)

-- 94
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment SorS No.: Customer ID:
R318 1791-IA
Analys: Sample Prep:
CYANIDE UNDIGESTED

Instrument Procedure/Rew
MILTON ROY SPEC 301 - AU 0724 LA-695-102/A-4
Technologist Date:
E. COLVIN 09-25-91
Starting Time: Temperature:
NA NA
Ending TIme: Chemist
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5578 11
2 REAGENT BLANK R317-5678 12
3 SAMPLE 791-IA R318-5778 13
4 SAM DUP 791-1A R318-558 14
5 SPIKEOF791-1A R318-5978 15
6 FINAL LMCS CHECK STD R323-578 16s
71 1 17

9 _19
101 2D

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Typ . and Aliuct Vol. and Algquot Vol. MAluct Vol. Standard

LMCS CHECK STD 75C11-5.1 mL N/A
SPIKE 78C11-5,".1 mL N/A

A-6000-8U1 (03192)

97
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE

39

a -5676f n--un I"'OdiS 9,-1,-9 15.4 ZSi

I--CH a-as--1W MOER SI £2

7 .STD

8244 KCd '9* .
STDN4c,,s MT
STD VAL$ft % e /-A // V -

tha aan se



WHC-SD-WM-DP-025
.Addendum 16 Rev 0

TODAYS DATE: 09-26-1991

PAYROLL NO.: 80028

Y-INTERCEPT= .006547
SLOPE= .160252

SAMPLE IDS: R-317 BLANK
SAMPLE SIZE: 0
WVL AND ABS= 58ONM 0.011 A

SAMPLE IDS: R-316 75C11-S STD
SAMPLE SIZE: 100UL-10ML-50OUL
WVL AND ABS= 580NM 0.748 A

SAMPLE IDS: R-318
SAMPLE SIZE: 750UL
WVL AND ASS= 58ONM 0.424 A

SAMPLE IDS: R-318 DUPLICATE
SAMPLE SIZE: 750UL
WVL AND ASS= 580NM 0.428 A

SAMPLE IDS: R-318 + SPIKE
SAMPLE SIZE: 750UL + 100UL-1OML-SOOUL 75C11-S SPIKE

Y WVL AND ABS= 580NM 1.150 A

SAMPLE IDS: R-319
SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.317 A

SAMPLE IDS: R-320
SAMPLE SIZE: 750UL
WVL AND ABS= 58ONM 0.310 A

SAMPLE ID: R-321
SAMPLE SIZE: 75OUL
WVL AND ABS= 58ONM 0.317 A

SAMPLE IDS: R-322
SAMPLE SIZE: 750UL
WVL AND ABS= 5BONM 0.327 A

SAMPLE IDA: R-323 75C11-S STD
SAMPLE SIZE: 100UL-10ML-50OUL
WVL AND ABS= 580NM 0.740 A

l-a-



WHC-SD-WM-P-025
Addendum -16 Rev 0

CALIBRATION CURVE LACHAT NON-DISTILLED 25NL

CYANIDE DATE: 8-28-1991

CALIBRATION STANDARD # 351-9, 1006 N/ML CYANIDE

DILUTION FACTOR = 10/.1 = 100, WORKING STANDARD = 1006 /100 10.060

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS

BLANK * 0 * .006 * 0 *
* * * *

SOUL * .503 * .0930 * .0870 *
* a * *

60OUL * 5.030 * .8320 2 .8260 *

1OOCUL * 10.060 * 1.6180 * 1.6120 a

Y INTERCEPT = .006647
SLOPE = .160252
CC = .999921

101
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHCUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791-IA
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

instrument Procedure/Rev-
WC16134,WC1612 LA-514-113/A-0
Technologist: Date:
M. MYERS 10-09-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist
NA D. HERT

Description Lab ID I Descripton Lab ID
I INITIAL LCS CHECK STD R316-5511 11I
2 REAGENT BLANK R317-5611 12
3 SAMPLE 791-1A R318-5711 13
4 SAM DUP 791-1A R318-5811 14
S FINAL LMCS CHECK STD R323-551 1 15

911
10 120

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Allquat Vol. and Allquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 27C11AY/0.02 mL N/A

A-6000-881 (03/92)
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23.269 mg Rate: 10.0

A
0
'C

.1 -w

File:00673.001

Ident:6923.0'C/min

DSC METTLER 09-Oct-SI

Mettler GraphWare TA72PS.1

r
Step Analysis
Height 4.19 mW

0.18 Wig
ResiC. 2.83 aW

0.12 W/g
Dpeak 134.90C

Step Analysis
Height -1.52 mW

-0.07 W/g
ResiC. 2.41 mW

0.10 W/g
Dpeak 232.50C

?--IC-I I - &

-A F-o1\

200. 300. 400.

I <

3
E

0
In

R316-LMCS/27

K

It,

SL
CL c

0A 100.

-01



rR317-BLANK File: 00658.001 DSC METTLER Os-oct-si
0.000 mg Rate: 10.0 C/min Ident:6523.0 Mettler GraphWare TA72PS.1

A
0

R317 BLANK

. m CD.

CA
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END SCREEN OC 447.8

TEMPERATURE OC HEAT FLOW
EXOTHERMAL-->

5.0000 mW

100.0-

200.0

300.0-

400.0-

fl22*8** METTLER TA4000 SYSTEM *fl**

106



R31B File: 00674.001 DSC METTLER OS-oct-SI
10. 081 ma Rate: 10.0 *C/min Ident: 6823.0 Nattier GraphWmre TA72PS.I

A
0

'C C

CD I

n CD

00

100.~~~~ 20.30.40



END SCREEN OC

WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

448.0

TEMPERATURE OC HEAT FLOW
EXOTHERIAL-->

-A fI/-

100.0

200.0,

300.0

400.0-

50. 000 mU

2323***METTLER TA4000 SYSTEM S3*:

108
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R318-DUP File:00677.001 DSC METTLER 09-oct-Si
11.510 mg Rato:10.0 QC/min Ident:6823.0 Mettler GraphWare TA72PS.1

A
0
x

'CD

Sa<
CD

oac
100.~~C 20.30.40
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END SCREEN OC 447.8

rEMPERATURE OC HEAT FLOW
EXOTHERMAL-->

50. 000 aM

100.0

200.0-

300.0-

400.0

******* METTLER TA4000 SYSTEM *mfl*hSSS

110



R$23-LMCS File: 00880.001 DSC METTLER o9-oct-9i
11.231 mg Rate: 10.0 *C/min Ident:6823.0 Mettler GraphWare TA72PS.i

A
0
x

K

100. 200. 300. 400. -
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END SCREEN 0C

TEMPERATURE OC

100.0-

200.0-

300.0

400. 0

WHC-SD-WM-DP-025
Addendum 16 Rev 0

447.8

HEAT FLOW
EXOTHERMAL-->

I---

t3L3
A .o"

50.000 m14

32233*2* METTLER TA4000 SYSTEM 22333*8*:

112
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'FIGURATION

26-NOV-91 9:14

E INDIUM
DSC SIGN ICTA
TAU LAO
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAG 2
TAU SIGNAL 2
E DIMIN. F. 2
9 2

MAX. TEMP.
MIN. TEMP.
A PTIOO

*i-B PTIOO
C PTIOO

'HEAT P
HEAT I

fl EAT D
COOL 1
toL 2
COOL 3
At

-T I
A2
82
C2
- 2
A3
^3
C3

255
1
12
0
.93
2400
16
0
.93
1850

c43WcaA wseA Z

usalo c, &ico'Jc1

6t 9 kl jo1114

Usd AilMlr5

600.
-50.

.21610

.74150
-. 10116
3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01538

******** METTLER TA4000 SYSTEM *********

113
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114

WESTINGHOUSE HANFORD COMPANY
222-s LAORAORY

ANALYTICAL BATCH
Lab Segment Sedal No.: Customer ID:
R31a 1791-IA
Anay: Sample Prep:
MERCURY UNDIGESTED

Instrument Procedure/Rev:
PERKIN ELMER WA77479 LA-325-102/B-0
Technologist: Date:
D. R. JACKSON 10-17-91
Starting Time: Temperature:
8:00 N/A
Ending Tme: Chemist
2:00 R. K FULLER

Description Lab 10 _ - Description Lab ID
1 INITIAL LMCS CHECK SD R316-5597 11
2 REAGENT BLANK R317-5897 12
3SSAMPLE791-1A R318-5797 13
4 SAM DUP 791-1A R318-5897 14
5 SPIKEOF791-1A R318-5997 15
6 FINAL LMCS CHECK sD R323-5597 167 178 18
9 1 19

10| 2

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and AluotVol. and Aliquot Vol. AlquotVol. Standard

LMCS CHECK STD 125B38D/1.50 mL 1.5W mL
SPIKE 1258380/1.50 mL N/A

A-6000-881 (03/92)
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NERCURY ANALYSIS - UNDIGESTED SAMPLE

ft31.--5597 lOS 9-1941: iE3 6

He IA--325-102 f|l HECDfY SIg2

.TO

*11.9,7; I7

ta-3259-2 PP M115.2 122

W R i-n RECOVERY

-.. '..,9e-

L>32-102 / -

*syf ' *.0K

-

A 317.--597 9-91

19 JLA-325-102 PPM 1't

6- - -

R 1.BY 0A 9-19-" 1.10 25

H LA- 12 PPM

q SAMPLE .

s-al- 57.7%

-.... - a. -0... .. u

&iq JA-325-102 RECOVERY-

7Si
;-*--

EDP R716 HG/HYDRD
STDOfl1 .fj,4 MELLY / 00e

STD VAL(:Q-t A:REC IOC.ofl

2 /-2 31

fl. &$'-

N ___________

1-15

I

I

o '.

- - /_1

we..-se
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A-eoOO-82 (03/92)

WESTiNGHOUSE HANFORD COMPANY
222-S LABORATORY

CAUBRATION RECORD

Anay: Hg
Procedure: LA-325-102 Revision: B-0
Instrument PERKIN ELMER Perty No.: WA77479
Technologist D. f. JACKSON Payroll No.: 6C275 Date: 10-17-91

Calibration Standard: 124B38D
Analyts Concentration: 0.1000 ppm
Type of Calibration: UNEAR

Dilution Concentration Instrument Readin Unit
1 0.000 mL 0 no 0.000
2 0.750 mL 75 no 0.278
3 1.500 mL 150 no 0.481
4 3.000 mL 300 no 0.934
5[

7
8
9

10
11
12
13
14
is
16
17
18
19

211

Comments:
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791-IA
Analysis: Sample Prep:
AMMONIA UNDIGESTED

instrument: Procedure/Rev:
AL10666,AL10696 LA-634-102/D-0
Technologist: Date:
S. LAI 09-26-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA 0. BISENIUS

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-5528 11
2 REAGENT BLANK R317-5628 12
3 SAMPLE 791-1A R318-5728 13
4 SAM DUP 791-IA R318-5828 14|
5 SPIKE OF 791 -1A R318-5928 15
6 FINAL LMCS CHECK STO R323-5528 16s
71 1 1 178 s 18
9| _ _19

10\ 1 201 1

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Allquot Vol. Standard

LMCS CHECK STD 4C11-QP/.250 mL |N/A
SPIKE 4C1 1 -QP.250 ml N/A

A-UO-881 (0/9)
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AMMONIA ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R31A 791-IA
Analysis: DETERMINATION OF Sample Prep:

HYDROXIDE ION IN SOLUTION UNDIGESTED

Instrument: Procedure/Rev:
FISHER - WA77509 LA-661-102/F-i
Technologist: Date:
M. BIERMAN 09-25-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. ISAACSON

Description Lab ID _ Description Lab ID
1 INITIAL LMCS CHECK STD R316-5629 11
2 REAGENT BLANK R317-5629 12
3 SAMPLE 791-1A R318-5729 13
4 SAM DUP 791-IA R318-5829 14
5 FINAL LMCS CHECK STD R323-5529 15
6 16
7 17.8 18 -
9 i - 191

10 1 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9C11AF/0.1 mL 0.100 mL

A-6000-881 (0/q
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DETERNINATION OF HYDROXIDE ION IN SOLUTION - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

DOCUMENTAT ION

ANALYST:

SEP 25 1991 ;

LOCATION:21=-L_.k

TITRANT: I lo-ctilW..

INDICATING ELECTRODE:

REFERENCE ELECTRODE:. -A. -c -S

SAMPLE:.

SETUP PARAMETERS

MODE: -
ELECTRODE STOZ:
EQUILIBRATION TIME, SEC:

MODE:
ELECTRODE STDZ:
dE/dU SIGN:
ML LIMITS
PH LIMIT: -

TITRATION RATE:
SENSITIUITY:
DISPENSE, ML:
PLOT GAIN:
COMPUTATION:
TITRANT NORMALITY:
SOLUENT BLANK:
MULTIPLIER.

DIRECT READ PH
PH
15

DRU TITRATION
PH
+

2.58
3.

19

CONCENTRATION
9.1990
a.
9.

LAST ELECTRODE STANDAROIZATION: SEP 25 1991

9:54 AM

12:37 AM

121
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OERIUATIUE OUTPUT. dE/dU

5
+ .

6
-+

C A <- EP 1

<-- EP 2

ORU TITRATION:

EQUIUALENCE PH

9.65

6.86

TITRATION TERMINATED BY PH L

TITRANT UOLUME

8 .534

9.689

COMPUTATION

e.eeee

9.9890

iMnIT.

SEP 25 1991

SAMPLES
SAMPLE
DIRECT

NUMBER:
DATA:
READ PH:

316.
12.035

O 1 2
+ -

3
+ .

4
-t

7
+ -

a 9
-9-

19
--I

18:14 AN



SAMPLE NUMBERZ
SAMPLE DATA:
DIRECT READ PH:

WHC-SDwWM-DP-025
Addendum 16 Rev 0

2
316.

12.843

DERIUATIUE OUTPUT, dE/dU

8 1 2
+

3
+ .

4
-I

5
-I.

6
-1-

N

-'-

ORU TITRATION:

<-- EP I

<-- EP2

<- EP 3

EQUIUALENCE PH

9.63

8.63

5.44

TITRANT UOLUME

8.529

0.649

0.782

COMPUTATION

8.9989

9.8998

9.8889

TITRATION TERMINATED BY PH LIMIT.

SEP 2 ,1199 10:23 AN

K
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WHC-SD-WM-DP-025
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SAMPLE NUMBER:
SAMPLE DATA:
DIRECT REaD. PW.

-. 1
317.

5.a59*

DERIUATIUE OUTPUT, dE/dU

a 1 2 3 4 5 6 7 a 9 I@

ORU TITRATION,: t

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 18:25 AM

SAMPLE NUMBERr 2
SAMPLE DATA: 317.
DIRECT READ PH: 5.748

DERIUATIUE OUTPUT, dE/dU

o 1 2 3 4 5 6 7 8 9 to
SI I I I I

ORU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

,nsp

18:27 AM

SAMPLE NUMBER: 3
SAMPLE, DATA : 317.
DIRECT READ PH: 5.237

DERIUATIUE OUTPUT, dE/dU

8 1 2 3 4 5 6 7 9 is
i i i i I I f f

'007
ORU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 10:29 AM

t24



WHC-SD-WM-DP-025 -
Addendum 16 Rev 0

SAMPLE NUMBER: 2
SAMPLE DATA: 318.
DIRECT READ PH: 11.844

8 1
+ .

2 3
-+-

DRU TITRATION:

DERIUATIUE OUTPUT, dE/dU

4 5 6

<-- EP 1

<- EP 2

<- EP 3

<- EP 4

S7
+

9
-

16
-9

EQUIALENCE PH TITRANT UOLUME COMPUTATION

9.67 . 8.677 8.0000

6.S1 0.948 e.ee

5.62 1.054 9.0808

3.76 1.295 8.8869

TITRATION, TRP[INATED 6Y LIMPT ON NUMBER OF EQUIUALENCES PERMISSISLE.

-- SEPk25: 19& 1.3aa P" 4.



WH-SD-WM-DP-025
SAMPLE NUMBER: 1 Addendum 16 Rev 0
SAMPLE DATA: 318.
DIRECT READ PH: 11.838

DERIUATIVE OUTPUT, dE/dU

9 1 2 3 4 5 6 7 8 9 la
I I I I I I I I

<-- EP I

<-- EP 2

<- EP 3

-- EP 4
ORU TITRATION:

EQUIUALENCE PH TITRANT UOLUME COMPUTATION

9.67 0.688 0.000

8-12 9.893 9.9999

6.84 8.957 8.8989

5.54 1.869 9.8000

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.

SEP 25 1991 1:37 PM

iZG



SAMPLE NUMBER: 1
SAMPLE DATA: 319.
DIRECT READ PH: 11.845

WHC-SD-WM-DP-0 25

Addendum 16 Rev 0

DERIUATIUE OUTPUT, dE/dU

8 I. 2 3
-I-

4
+ .

5
+ -

6
-t

*9.

<-- EP I

<-- EP 2

<- EP 3

<- EP 4
ORU TITRATION:

EQUIUALENCE PH

9.67

6.85

5.59 .

5.12

TITRANT UOLUME

8.687

0.959

1.068

1.131

COMPUTATION

0.809

9.0809

8.088

@.Ses

TITRATION TERMINATED BY LIMIT ON NUMBER OF EGUIUALENCES PERMISSIBLE.

SEP 25 1b9N 1:47 PM
ft

7
-f

a-r 9
+ -

18
-1

127



SAMPLE -NUMBER: 2,
SAMPLE DATA: 318.
DIRECT READ PH: 11.821

8 I
-I.

2
-h

3
-r-

W4C-SD-W.DP-0 25Addendum 16 Rev 0

DERIUATIUE OUTPUT, dE/dU

4 5 6
I I I

A-

aRU TITRATION:

EQUIVALENCE PH

9.68

<-- EP 1

<-- EP 2

<-- EP 3

<- EP 4

TITRANT UOLUME COMPUTATION

8.C2 0gg

8.24 8.879 e.0eae

7.69 . .941 8.8686

5.67 1.863 0.8666

TITRATION TERMINATED BY LIMIT ON NUMBER 0F EQUIUALENCES PERMISSIBLE.

SEP 25 1991 1:55 PM

.
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SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

iT- :
323.

12.821
WHC-SD-WM-DP-025
Addendum 16 Rev 0

DERIUATIUE OUTPJT, dE/dU.

5
4.

6

Ar

Kr

DRU TITRATION:

EQUIVALENCE PH

9.68

7.99

5.86

TITRANT UOLUME

8.533

9.656

0.711

COMPUTATION

@.Sees

0.8000

8.8889

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 3:11 PM

B I
-4.

2 3
+

4
+ -

7
-I.

9
+*

9
-+

19
'---

<- EP I

<- EP 2

<- EP 3

" 129



tl

SAMPLE NUMBER:
SAMPCE DATA'
DIRECT READ PH:

-2
324.

12.8"

WHC-SD-WM-DP-n5
Addehdum 16 Rev 0

OERIUATIUE OUTPUT, dE/dU

6 1 2 3 4 5 6 7 a

-

ORU TITRATION:

EQUIUALENCE PH

9.60

6.69

TITRANT UOLUME

0.542

0.676

COMPUTATION

6.S66@

0.860

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 3:24 PM

9 18

130
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791-IA
An-yO16: Sample Prep:
SELENIUM UNOESTED

instrument Procedure/Rev:
PERKIN ELMER - WA77479 LA-365-131/B-1
Technologist Date:
M. MYERS 09-23-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist
NA K. FULLER

Descriptlion Lab ID ' Description | Lab ID
I INITIAL LMCS CHECK STD R316-1596 1
2 REAGENT BLANK R317-5 6 12
3 SAMPLE 791-1A R318-57 13
4 SAM DUP 791-1A R31 8-5896 14
5 SPIKE OF791-1A R31 8-5M8 15
6 FINAL LMCS CHECK STD R323-8596 16

711 1 1

101 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. ot
Type an lqo o. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 12SB3WA/.5 mL N/A
SPiKE 1258B8A/0.25 mL N/A

A-6000-881 (03/92

1.31
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CAUBRATION RECORD

Se
ProCedurn: LA-365-131 Revsion: B-1
nstrument HYDRIDE 44 Property No.: WA77479
Tech1noboist M. MYERS Payroll No.: 60823 te: 09-23-91

Calibration Standard: 124B38A
A2 ncentration: 0.1000 Ppm
Type of Calibration: UNEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL 0.0 no 0.000
2 0.200 ml 20.0 no 0.435
3 0.400 mL 40.0 no 0.946
4 1.000 mL 100.0 no 2.087
5
6
7
8
9

10

13
14
15
16
17
181
19
201
211

Comments:

A-6000-882 (03/92)
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R31 8 791-IA
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

Instrument: Procedure/Rev:
WA90787 LA -510-112/C-2
Technologist: Date:
J. SOLBRACK 10-18-91
Starting Time: Temperature:
00:30 N/A
Ending Time: Chemist:
04:30 R. K. FULLER

Description Lab ID 11 Description Lab ID
1 INITIAL LMCS CHECK STD R316-5506 111
2 REAGENT BLANK R317-8606 12
3 SAMPLE 791-1A R318-5706 13
4 SAM DUP OF 791-IA R318-5806 14
5 FINAL LMCS CHECK STD R323-5506 15

6 16
7 117

9 (19
10| 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
. Type and Allquot Vol. and Aliquot Vol. | Aliquot Vol. Standard

LMCS CHECK STDI 15C11I- BJ/0.20019 r il. N/A

A-6000-881(3/2

8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _1 3__ _ _
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SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 16 Rev-0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

-- .--- I
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/a it it
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791-1A
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrunment Procedure/Rev:
WB39927 LA-622-102/B-0
Technologist: Date:
M. MYERS 09-25-91
Starting Time: Temperature:
00:29 NA
Ending Time: Chemist:
04:18 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5527 11
2 REAGENT BLANK R317-5627 12
3 SAMPLE 791-1A R318-5727 13
4 SAM DUP 791-1A R318-8827 14
5 SPIKEOF791-IA R318-5927 15
6 FINAL LMCS CHECK STD R323-5527 16
7 17
8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18 ._ _ _ _ _ _ _ _ __ _ _ _ _ _ _

9 19
10 | | 20|

Standard
Tvpe

Primary Book No.
and Aliauot Vol.

Second Book No.
and Alcquot Vol.

Third Book No. and
aquot Vol

Final Vol. of
Stnndard

LMCS CHECK STD 69C1 1 K/0.05 mL N/A
SPIKE 69C11K/.1mL V40.10N/A

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: STD )UN

Blank = 0
% Difference = 10

Readina
1

Analvsis
1.01

2.01

3.01

4.01

5.01

6.01

7.01

Date: 09-25-1991

Samole Size - 50
Min Readinas - 7

Time: 00:45:11

Dilution Factor
Max Readinas =

Time =-- Coulometer ==== %
0.00

104.80

117.60

121.40

123.00

124.00

124.80

= 1

7

Difference ==
0.00

100.00

10.88

3.13

1.30

0.81

0.64

124.8 - 0 ) 1 )/( 50 )

124.8 - 0 )( 1 )/( 50 )(12)

= 2.496 a/L Carbon

= .208 Molar Carbon

Samnie Run Bv: 6C823

-- L40

-ri 0c



AMdendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: BLANK

Blank = 0
% Difference = 10

== Reading
1

2

3

4

5

7

Date: 09-25-1991

Samole Size = 50
Min Readings = 7

Analvsis Time ---- Coulometer
1.01 0.80

2.01

3.01

4.01

5.01

6.01

7.01

1.60

2.30

3.00

3.60

4.50

5.10

Time: 00:29:30

Dilution Factor = 1
Max Readings = 7

=- % Difference =
-525.00

50.00

30.43

23.33

16.67

20.00

11.76

(5.1 -O) 1 )/(50)

5.1 0 ) 1 I )/( 50 ) (12) -

.102 c/L Carbon

8.499999E-03 Molar Carbon

Sample Run By: 80029

I~,

1.41



WHC-SD-WM-DP-0
25

Addendum *16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R317

Blank = 0
% Difference =

== Readino
1

2

3

4

5

6

7

Date: 09-25-1991

Samole Size = 50
Min Readinas - 710

= Analysis Time -=-- Coulometer
1.01

2.01

3.01

4.00

5.01

6.01

7.01

0.00

2.10

3.10

3.60

4.30

5.00

5.70

Time: 00:54:43

Dilution Factor =
Max Readinas = 7

1

% Difference ==
0.00

100.00

13.89

16.28

14.00

12.28

(5.7 - O ) 1 )/(50) =

5.7 - 0 )( 1 )/( 50 ) (12) =

.114 o/L Carbon

..0095 Molar Carbon

Samole Run BY: 6C623

-r C ..

142



Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R318

Blank = .11
7 Difference

== Readina
1

2

3

4

5

6

7

Date: 09-25-1991

Samole Size = 50
Min Readinas = 710

Time: 01:04:58

Dilution Factor =
Max Readinas = 7

= Analysis Time ---- Coulometer =-= %
1.01

2.01

3.01

4.01

5.01

6.01

7.01

0.00

90.90

98.60

101.60

103.00

104.00

104.80

Difference
0.00

100.00

7.81

2.95

1.36

0.96

0.76

104.8 - .7706411 ) 1 )/( 50 )

104.8 - .7706411 ) 1 )/( 50 )(12)

- 2.080587

- .1733823

a/L Carbon

Molar Carbon

Samole Run By: 6C823

-- 14a

I

==



WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R31SDUP

Blank = .11
% Difference = 10

Date: 09-25-1991

Samole Size - 50
Min Readings - 7

Time: 01:15:59

Dilution Factor =
Max Readinos = 7

== Readino =--- Analvsis Time ---- Coulometer =--= % Difference ==
I 1.01

2.01

3.01

4.01

5.01

6.01

7.00

69.10

95.40

99.90

101.90

103.30

104.10

104.80

-50.51

27.57

4.50

1.96

1.36

0.77

0.67

104.8 - .7705321 ) 1 )/( 50 )

104.8 - .7705321 ) 1 )/( 50 )(12)

= 2.08059 o/L Carbon

.1733825

Samole Run

Molar Carbon

Bv: 6CB25

TC,
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R318SP Date: 09-25-1991 Time: 01:31:59

Slank = .11
% Difference =

-= Readina
1

2

4

5

6

7

118.4 - .7706228

118.4 - .7706228

Samole Size =
Min Readings =10

50
7

= Analvsis Time ==== Coulometer
1.01

2.01

3.01

4.01

5.01

6.01

0.00

97.70

110.60

114.30

116.30

117.60

118.40

) 3 )/( 50 ) = 7.057763

)( 3 )/( 50 )(12) = .5881469

Dilution
Max Readi

Factor =
nos = 7

=== % Difference
0.00

100.00

11.66

3.24

1.72

1.11

0.68

o/L Carbon

Molar Carbon

Samole Run Bv:

TnIC

3

6CB23
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R318SP

Blank = .11
% Difference a 10

Date: 09-25-1991

Samole Size - 50
Min Readinas - 7

Time: 02:01:48

Dilution Factor = 3
Max Readings = 7

== Readino --- Analvsis Time ---- Coulometer ==== % Difference ==
1 1.01

2.01

3.01

4.00

5.01

6.01

7.00

0.00

100.80

109.60

113.70

115.90

117.20

118.30

0.00

100.00

8.03

3.61

1.90

1.11

0.93

118.3 - .7705304 ) 3 )/( 50 )

118.3 - .7705304 H 3 )/( 50 )(12)

= 7.051769

a .5876474

o/L Carbon

Molar Carbon

Samole Run Bv: 6C823

-n C-
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R323

Blank = .11
% Difference =

== Readina
1

2

3

4

5

6

7

Date: 09-25-1991

Samole Size - 50
Min Readinas - 710

- Analysis Time ---- Coulometer
1.01

2.01

3.01

4.01

5.01

6.01

7.00

0.00

112.90

123.20

125.50

126.50

127.30

128.10

Time: 04:18:14

Dilution Factor =
Max Readinas = 7

% Difference --

0.00

100.00

8.36

1.83

0.79

0.63

0.62

128.1 - .7705304 H 1 )/( 50 )

128.1 - .7705304 )( )/( 50 )(12)

w 2.54659 a/L Carbon

.2122158 Molar Carbon

Samole Run By: 6CB23 _

-A< ~

fl,

147
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WHC-SD-WM-DP-025
Addendumn 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791-1A
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument Procedure/Rev:
MODEL 5011 - WC1 6130 LA-344-105/B-0
Technologist Date:
M. MYERS 10-28-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist
NA D. BISENIUS

Description Lab ID Description Lab ID
1 NITIAL LMCS CHECK STO R316-5526 11
2 REAGENT BLANK R317-5826 12
3 SAMPLE 791-1A R318-5726 13
4 SAM DUP 791-1A R318-582 14
5 SPIKEOF791-1A R318-5S 15
6 FINAL LMCS CHECK STO R323-5526 16
7|1

9 1
10 2

Sbwndard Primary Book No. |Second Book No. Third Book No. and Final Vol. at
TyeadAiqo o.Iand Aliquot Vo. Aliquot Vol. Standard

LMCS CHECK ST_ 7_C_11/0.2 mL N/A
SPIKE C0C1 11/0.2 mL N/A

SAMPLES RERUN.

A-6000-881 (03/9)
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A:iencum 16 Rev 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

,A -O -1-C

KTDS I14tr1 ftMULT 3Z79S

STD VALL L..1 liaLC

-5

S -. - -

"I 1

saa. 524 To- -9I

tiplU.59 176M9-99 15. 4,

S ... ...

d.L..

LI

ji

-"e .5 e.a-*t-

A sir5qgt..

S- l. h.) -(zo ~.m,.)
r'7X i...)

- '7.0o%

-/o

CT,

149-

I I

Rt 317.-562 106A 9-19-91 13145 2*

TQC .- A344-103 OIL 2

en RED 13L

REAGENt W.ANK

DM8d @/#Ft.

- A-

... - .,. - . - -St

... - ca

RERUN
/ oo~/JC.

- a - a-



WHC-SD-WM-DP-025
Addendum 16 Rev .0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

==ema.. -

- - - T a

-STD W t.i:t!
Ra

;R7.

K-*

.. 50



WHC-SD-WM-DP-025
Addendum,16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. o

Sample: STD

Blank = .4567049
% Difference = 10

== Reading ==== Analysis
1 1.01

Date: 10-27-1991 Time: 01:10:43

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

Time ====

2.01

3.01

4.01

5.01

6.01

7.01

4

5

6

7

( 59.1 - 3.1996 )( 11 )/( 200 )

11

Coulometer ==== % Difference
0.00 0.00

42.40

51.00

55.00

57.10

58.30

59.10

100.00

16.86

7.27

3.68

2.06

1.35

= 3.074522 g/L Carbon

59.1 - 3.1996 )( 11 )/( 200 )(12) = .2562102 Molar Carbon

Sample Run By: 6C823

:tSi

I I



WHC-SD-WM*DP-0 25

Addendum 16' Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Date: 10-26-1991 Time: 21:52:10

Blank = N/A
% Difference = 10

Sample Size = 200 Dilution Factor = I
Min Readings = 7 Max Readings = 7

== Reading
1

2

4

5

6

7
C71

Analysis
1.01

2.01

3.01

4.01

5.01

6.01

7.01

Time ==== Coulometer ==== % Difference ==
0.00

0.30

1.00

1.80

2.40

2. 80

3.20

0.00

100.00

70.00

44.44

25.00

14.29

12.50

BLANK VALUE = 3.2 / 7.006714 = .4567049 g/L/minute

Sample Run By: 6C623

152
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WHC-SD-WM-DP-025
Addendhum 16 Rev 0

COULOMETER ANALYSIS REPORT
-TICTOC Rev. 0

Sample: R317 BLANK

Blank = .4567049
% Difference = 10

Date: 10-27-1991 Time: 01:29:09

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

1

== Reading
I

==== Anal ysis
1.01

Time ====

2.01

3.01

4.01

5.01

6.01

7.01

4

5

6

7

( 4.8 - 3.1996 )( 1 )/( 200 )

Coulometer
0.00

1.70

2.80

3.40

4.40

4.80

= 8.002001E-03

( 4.8 - 3.1996 )( 1 )/( 200 )(12) = 6.668334E-04

===% Difference
0.00

100.00

39.29

17.65

12.82

11.36

8.33

g/L Carbon

Molar Carbon

Sample Run By: 6C823
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p, q WHC-SD-WM-DP-0 25

Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R318 Date: 10-27-1991 Time: 01:46:25

Blank = .4567049
% Difference = 10

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

== Reading
I

4

5

6

7

Analysis
1.01

2.01

3.01

4.01

5.01

6.01

r

7.01

Time ==== Coulometer ==== % Difference ==
0.00 0.00

7.00

14.90

17.20

18.70

19.60

20.30

100.00

53.02

13.37

8.02

4.59

3.45

20.3 - 3.19998 )( 11 )/( 200 )

( 20.3 - 3.19998 H 11 )/( 200 )(12)

= .9405011

= .0783751

g/L Carbon

Molar Carbon

Sample Run By: 6C823
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WHic-SD- M-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R318 Date: 10-27-1991 Time: 02:04:22

Blank = .4567049
% Difference = 10

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

== Reading ==== Analysis
1 1.01

2

Time ====

2.01

3.01

4.01

5.01

6.01

7.01

4

5

6

7

Coulometer ==== % Difference
0.00 0.00

16.30

18.10

19.30

20 .30

20.90

21.40

100.00

9.94

6.22

4.93

2.87

2.3Z4

21.4 - 3.199597 )( 11

21.4 - 3.199597 )( 11

)/( 200 ) = 1.001022 g/L Carbon

)/( 200 )(12) 8.341852E-02 Molar Carbon

Sample Run By:

11

6C823

i55



WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. a

R318SPIKE Date: 10-27-1991 Time: 02:34:24

Blank = .4567049
% Difference = 10

Sample Size = 200 Dilution Factor = 12
Min Readings = 7 Max Readings = 7

== Reading ==== Analysis
1 1.01

Time ====

2.01

3.01

4.01

5.01

6.01

7.01

47.9 - 3.199604 )( 12 )/( 200 )

47.9 - 3.199604 )( 12 )/( 200 )(12)

Coulometer
0.00

21.50

35.90

41.30

44.70

46.60

47.90

= 2.682024

= .223502

===% Difference =
0.00

100.00

40.11

13.08

7.61

4.08

2.71

g/L Carbon

Molar Carbon

Sample Run By: 6C823

Sample:

j56



Sample: -RG2.'ksaZ.
MP- to- t,&--I

Blank = .4567049
% Difference = 10

Date: 10-27-1991 Time: 05:22:10

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

11

== Reading
I

==== Analysis
1.01

2

Time ====

2.01

3.01

4.01

5.01

6.01

7.01

Coulometer ==== %.Difference
0.00 0.00

25.90

47.20

53.80

56.90

58.60

59.60

100.00

45.13

12.27

5.45

2.90

1.68

59.6 - 3.199987 )( 11 )/( 200 )

59.6 - 3.199987 )( 11 )/( 200 )(12)

= 3.102001

= .2585001

g/L Carbon

Molar Carbon

Sample Run

A

By: 6C823

A 157
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791-IA
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB64428 LA-533-105/B-0
Technologist: Date:
M. MYERS 09-30-91
Starting Time: Temperature:
22:35 - 09-30-91 24-25degC
Ending Time: Chemist
00:32 - 10-01-91 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-573 11
2 REAGENT BLANK R317-5673 12_
3 SAMPLE 791-1A R318-5773 13_
4 SAM DUP 791-1A R318-5873 14|
5 SPIKEOF791-1A R318-5973 15
6 FINAL LMCS CHECK STD R323-5673 16
7 17
a 18
9 19

10 2

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL NA
SPIKE 73CI 1 CO/0.05 mL NA

A-6000-881 (08/92)

158
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AJendUtm 15 Rev 0

ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

R 216. -5573 106AM 9-19-91 13435 26

SI-

EDP R978 DImE
SiD -134 e..CCRESLT $.. I
SID VAL Sif-. - EC 9,3A

Wmn- ~ fl.ian~- wm...4 Lflne.
.. 1

Ado-Ar4

I,

H 1&. 573 06M9-19-91 15 5 25

1 LA--533-105 IP" f
* .o..a - - S 91a.

-- a'-

S318.--731 106A. 9-19-91 15.11 25

H43 LA-533-105 7 RECOVERY E2 0

. -1A

t3. PIE ID
SPIKE TO '3C41C0
SPIKE VoLUric Oco.4.

-as. ao - a i
---- X u

IM'o i

6' -C..-

* 33.-5573 106AM 9-19-91 15.44 25

HMLA-533-tOs 7REORY W11E2NO3 105 RECOVERY

EDP R*78 DIONEX
STD N-1M4ke RESULT 5
SID VAL . -RECq7

152

It 31/. -5673 106A I -19-91 13.45

N03 LA" 533 105 fi T?~
M0 lEG - PWTI'

REAGENT DLM4M

-1 
A

R 31-873 16M9-19-91 1510 2

-9 1

t 33 105 PP

-rm - -1

DUPLICATE SAMPLE
J33G

I

I



WHC- SD-WM-Dp--025
Addendum 16 Rev 0

Sample Name: BLANK Date: Mon Sep 30 22:'5:47 1991
Data File : c:\d%\data\9109307l.D02
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDO-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 2555 5Hz 0.00 S.t2 1000

k. Ret Component Concentration Height Area S1. "Delta
Num Time Name Code

--------------------------------------------------------------------------

Flib- cIleAWW&IMOUJ1f DO Sanpk BLANK

S8.88

Ur 3

3.W3

1.169

/

160

-1.331

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Mnas



WHC-SD-WM-DP-025
Addendum 16 Rev 0

Samole Name: LMCS/73C11CO V/ J Date: Mor Sep 30 22:45:24 1991:
Data File : c:\dx\data\91093071.D03
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : I Inject#: 3 Detector: CDM-1

REPORT VOLIJME DILUTION POINTS RATE START STOP AREA REJ

E~ternal 1 101 2b55 5H:: 0.04 9.52 1000

tpk. Ret Component Concentration Heicht Ar-eaz Bl. %Delta
e4um Time Name Ccde
------------------- f--------------------- ---------------

1 1.13 FLUORIDE 53.664 1073 7411 1 0.00
-, 1.67 CHLORIDE 71.73 1049 666 2 -1.96

1.98 NITRITE 0 4572-
4 2.95 BROMIDE 47.69 zbtl 24190 2 3

S 3.3 NITRATE 529.4)1 St 2 .5
5.12 PHOSF-HATE 1 527.513 69 1337 1 -Z.75

7 6.55 SULFATE - 536.301 2510 43340 -4.

Pik ctai~dab&\to7.LwDaW :LAa-73CI

)- FEign

Lii
uI,,III,

1M 2AO

ii
I * I I I1 .I1I1 i er i I , .....

am 4M &W &0 7. &0

11.168

188

am

1.105

aim

7. -0AlP

*-P40W14&TE

AL

5161

A111L.



WHC-SD-WW-DP-0 25

Addendum 16 Rev 0

Sample Name: R317 Date: Mon Sep 30 22:55:18 1991:
Data File : c:\dx\data\91093071.D04
Method : c:\dx\method\SYSTEMI.met
ACI Address: 1 System : 1 Inject#: 4 Detector! CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
n --------------- --------------------------------------------------

External 1 1 2555 5HM: 0.00 3.52 1000

Pk. Ret Component
Nuin Time Name

Concentration Height Area Bi.
Code

fEle ac"daft1a~MlC 1.D4 Sapc R317

%De I ta

11.165

8.665

8.165

3.665

1.165

B.C 0 1.00 2.00 3.00 4.00 5.00- 6.00 ?.00 8.00
Mnus

-162



WHC-sD-WM-DP-025
Addendum 16 Rev 0

Sample Name: R31S Date: Mon Sep 30 23:24:32 1991:
Data File : c:\dx\data\91093071.Do7
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM-.

PPORT VOLJME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------------

External 1 4141 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Height Area Bl. %.Delta
'mum Time Name Code

1 1.13 FLUORIDE 8323.021 4583 32834 1 0.00
2 1.98 NITRITE 9006.213 1715 12581 1 -2.30
3 3.37 NITRATE 33602.049 4464 49157 1 2.02
4 6.58 SULFATE 4790.788 375 6296 1 -3.89

n~& rCLIdAWS1a5lV71.D07Ap r S18

O.663

I-t-nau

i-a
2-MIM

1.16 1 . i
-1. 00i .Isis.iGI.00

0.00 1.00 2t00 2.00

4 - ULAI

4.00 5.00 6.00
Min

.. 1I.0 I .00 T-

*' 5.63

S.163

s3.9



WHC-SD-WM-DP-025
Addendum 16 Rev 0

Samole Name: R318DUP Date: Mon Sep 30 23:34:20 1991:
Data File : c:\dx\data\91093061.DOS
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : I Inject#: 8 Detector: CDM-1

TREPORT VOL UME DILUTION POINTS RATE START STOP AREA REJ

tLxterna1 1 4141 2555 5Hz 0.00 8.52 1000

%'k. Ret Component Concentration Height Area Bl. 4Delta
um Time Name Code
-----------------------------------------------------------------------------------

7 1 1.13 FLUORIDE 8295.997 4554 32716 1 0.00
2 1.98 NITRITE 8983.501 1680 12540 1 -2.30
3 3.37 NITRATE 33346.891 4394 43762 1 2.02
4 6.60 SULFATE 4470.734 357 5688 1 -3.65

Fi: cI~dta £31033051.DGI anp AJIU1t/P-

0.669

8.189

3.868

1.1G|

I -AMOS

2-flus A. 4 - 9AA

0.00 1.00 2.00 3.00
I I lI llll~ I11~ I~ ~ ~ I I~~ 'I I I I I I I .

4.00 5.00 6.00 7.00 8.00
Minues

* 164-

I



WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

Sample Name: R3iesPIKE Date: Mon Sep 30 23:44:07 1991:
Data File : c:\dx\data\91093061.DO9
Method c:\dx\method\SYSTEMX.met
ACI Address: 1 System : 1 Inject#: 9 Detector: CDM-1

VOLUME DILUTION POINTS RATE START STOP AREA REJ

External I 10201 2555 5Hz 0.00 a.52

0*. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
I-------------------------------------------------------------------------------------

FLUORIDE
CHLORIDE
NITRITE
BROMIDE
NITRATE
PHOSPHATE
SULFATE

10660.456
4157.957
34501.597
23975.755
60888.202
28182.461
34254.252

fk.clU CdA151.13DNSmi -JSSW

I-n3mmiv

1.00 2.00

I-

4- inns ,. SUE

4.00 6.00 .00 7.00 8.00

F5 FORT

L. 13
1.67
1.98
2.97
3.38
5.13
6.60

1000

2342
572

2929
1309
3260
419

1382

16090
3649

21580
11592
35477

6294
23716

1

2
I

0.00
-1.96
-2.30
-2.73

2.53
-3.45
-3.65

8.165

uS

3.w

1.180

'4
3.A -

O-PH03PHATE

I



WHC-SD-WM-DP-0
25

Addendum 16 Rev 0

Sample Name: LMCS/73C11C0 *3 J.7Date: TUe Oct 01 00:32:59 1991:
Data File : c:\dx\data\91093061.D14
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : I Inject#: 14 Detector: CDM-1

4JPORT VOLUJME DILUTION POINTS RATE START STOP AREA REJ

.&: ternal I 101 2555 5H-: 0.00 8.52

(YPk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

---------------------------------------------------------------------------------------
1 1.13 FLUORIDE 53.790 1068 7432 1 0.00
2 1.67 CHLORIDE 73.065 1011 6797 .2 -1.96
3 1.98 NITRITE 511.009 4382 34073 2 -2.30
4 2.98 BROMIDE 495.249 2689 24562 2 -2.19
5 3.42 NITRATE 551.166 2999 32234 2 3.54
6 5.17 PHOSPHATE 513.595 854 12997 1 -2.82
7 6.65 SULFATE 5e5.022 2491 43198 1 -2.92

Nc rcidSIabISlWR1.DU4 SwqLJC/l3Clt*

IL I
II IIs III I I .I I jI I

1.00 2.00

ii
3.00

* - Fl400 gIg

I

7 .UJA

4.00 6.00 6.00 ?.00 8.00
Mnuns

rrJ

-- tSfr

1000

11.168

us .168

3.688

1.16$

1.331
0.00 AL



WkC-SD-WM-DP-025
Addenduui 15 Rev 0

WESTINGHOUSE HANFORD COMPANY
2-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791-IA
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

Instrument Procedure/Rev-
DIONEX 4000 - W654428 LA-533-105/B-0
Technologist: Date:
M. MYERS 09-30-91
Starting Time: Temperature:
22:35 - 09-30-91 24 - 25 dg C
Ending Time: Chemist:
00:32 - 10-01-91 0. HERT

Description Lab ID Description Lab IDT INITIAL LMCS CHECK STO R316-5571 11
2 REAGENT BLANK R317-5871 12
3 SAMPLE 791-1A R318-l77l 13
4 SAM DUP 791-1A R318-5871 14
5 SPIKE OF 791-1A R318-5971 15
6 FINAL LMCS CHECK STD R323-5571 16
7 17
a -_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 18
9 ~ 1_

10 20\

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMVICS CHECK STD 73C1 1 C/0.1 mL N/A
SPIKE 73C11CO/0.1 mL N/A

A-6000-881 (03/92)

' 167



tv 0Av--025
Azdendum 15 Rev 0 -- -

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE

ft 316.-San 104AM 9-19-91 13833 2&

U LA-S33-105 MECOWER I WgEW 0

-.. - --

EAP R974 DIOESC

STk1JCiACo RSt?.. O.W.s
BTD VAL 90. & q|R sA

a a-a

e.. m .

jr ......

ft 318.--4771 106AM 9-19-41 15. 4 21

19- -

SPK TO -7 %,04%C

F A-53-0 MRCCERY 1 WfE7

- 2%04
SPIKE OM 2

*O.lta

-7,

-/,v -

I L A -5 3 3 - L 0 5 E Y - E

R~ -

STDN-mhacg RES4LT S3 -19

BTU VAL S..O E C

168

'S 357 -1 ~

-f - I

R 317.-5471 106AM 9-19-1 I3.49 25

F . P.-543-205PM
r.w.. S..

\ V --

p. I LAS-10S IRV'tt ic
79t -IA

iMJPtICAIE SAW"

am.- am.- a..a a....4-.

a. a aE a

--9
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47 I - I 2- - I __T_

t/9e.9 a-rAIC

DIONEX METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name i systeml/gpm
Number of Detectors........................................ I
Detector I Type............................................ CDM-1
Detector I real time plot scale (its)........................ 20.00
Run Time (minutes).......................................... 9.50
Sampling Rate (seconds)..................................... 0.20

-- DETECTOR I PARAMETERS --
Report Options

Save Data File............................................. Yes
-4ata File Names ct\dx\data\91092201.D0S
Create ASCII Report File................................... No

NPrint Report............................................... Yes
List Peaks Not Found in this run........................... No
,Report Unknowns Found in this run............................ Yes
Print Chromatogram......................................... Yes

,.AutoScale Chromatogram to Highest Peak...................... Y::
Fill Peaks with Color ..................................... Ye
pr aw Grid Lines on Chromatogram............................ No
Tabel with Peak Number..................................... Yes
Label with Retention Times on Chromatogram.................... No

- tabel with Component Name.................................. Yes
Format File Names c:\tlx\method\default.prf

C>
Integration Parameters

Starting Peak Width (seconds)............................... 10.0
Peak Threshold (mV or uS/data pt interval)................. ... 0.500
Peak Area Reject.. ................. ........................ 1000
Area Reject for Reference Peaks............................. - 1000
Percent Retention Time Window for Reference Peaks........... 5.0

Integration Timed Events

Time Description
--------------------------- ----------------------------
1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection
1.77
--77 Enable end of peak detection
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Calibration Parameters

Number Of Levels for Calibration.
Calibration Fit Type.............
Replace Or Average Calibrations..
External or Internal Calibration.
Calibrate by Area or Heiqht......
Default Injection Volume.........
Default Dilution Factor..........
Response Factor for Unknown Peaks
Calibration Standard Volume .....
Internal Standard Volume ........
Sample Unit ......................

.......
.-- - .

6
Quadratic
Replace
External
Area
1.0
i.0
1.0
1 . 0
1.0
PPM

I17o

..- . . .. ...
----------. .
. . .. .. .. ..
.... .. .. ... .-- . . . .. .. . .. .

... .. . o. . . . .. . .-..--

. .........-- - - . . .-. - - -- o

. ... . . .. .. .. .. o. .. . ... .. .

...... o.. . .. ... .. .. o.. .. -

. . . .... ... .. o. .. .. . ...... .

..-... oo. . .. . . ... . - - - -.
--------------. ----.. .. . . -----.
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Component # 1 FLUORIDE
Reference Peak FLUORIDE
Amount w KO + Ki*Area + K2*Area*t*2
KO - 0.52797E-002 -
K1 - 6.06440E-005
K2 - -6.17190E-011

Retention Time
Window Size

Level Amount Arka Height

I 1.20000E-001 1439 225
2 3.00000E-001 4035 566
3 6.00000E-00I 8217 1141
4 1.20000E+000 1657 2218
5 2.30000E+000 39534 4812
6 4.40000E+000 76890 9371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount - KO + Ki*Area + 12*Area**2
KO - 3.93335E-002
K1 M 1.01273E-004
K2 = -9.35560E-Oi1

Retention Time
Window Size

Level Amount Area Height

2

4
5
6

I.60000E-001
3. 90000E-001
7.80000E-001

S. 50000E+0H)
3. cI00tK'E+9000
5 .9000(1E+o':'c

1319
3754
6742

14461
30287
613011

217
56e

1045
1775
3997
89710

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tAreat*2
KO - 4.88671E-001
K. = 1.33960E-004
K2 - 5.52630E-012

Retention Time
Window Size

Level Amount Area Height
--- ---------------------------------------------
1 1.09000E+000 6239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 9300
5 2.08500E+001 153501 19401
6 4.01500E+001 292053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Area**2
KO - 4.01960E-002
K1 = 2.00453E-004
K2 - -1.00008E-010

Retention Time
Window Size

2.80
7.00%

Level Amount Area Height
-----------------------------------------------------

I 1.56000E4000 7660 753
2 3.90000E+000 20706 180
3 -- 7.80000E+000 38869 3455
4 1.54000E+001 78061 6644
5 3.02000E+001 165133 12632
6 5.91000E+001 350930 24386

!i71-

1.13
7.00%

1.70
7.00%

2.03
7.00%
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Component # 5 NITRATE
Reference Peale FLUORIDE
Amount - KO + Ki*Area + K2*Area**2
KO - 3.02611E-001
K1 = 1.61787E-004
K2 - -5.83501E-011

Retention Time
Window Size

Level Amount Area Height
------------------------------------------ -----

I 1.37000E+000 7543 727
2 3.43000E+000 19321 1903
3 6.83000E+000 40244 3563
4 .35000E+001 83386 7010
5 2.65000E+001 173503 13640
6 .110E+-"1 36060? 25639

ZcyO+O

Component # 6 PHOSPHATE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Area**2
KO = 5.53452E-001
K1 - 3.53243E-004
K2 - -3.51156E-010

Retention Time
Window Size

Level Amount Arr'a Heiqht
-----------------------------------------------------

1 1. 19000E+000 2277 162
2 2.98000E+000 7242 453
3 5. 93000E+01H) 15025 935
4 1.17400E+001 31660. 1933
5 2.30300E+001 69135 4130
6 4.43700E+001 144749 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Aren**2
KO - 3.55734E-001
KI 1.27491E-104
K2 -3.7935BE-011

Retention Time
Window Size

6.15
10.00%

Level Amount Area Height

1 1.40000E+000 9418 543
2 3.50000E+000 24499 1392
3 6.96000E+000 52303 2990
4 1.37800E+001 107173 5909
5 * 2.70400E+001 225632 12225
6 5.20700E+001 471630 24686

172

3.30
10.00%

5.32
10.00%
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IC Control Files C:\DX\METHOD\SYSTEMi.TE

Step Time Description

Init CDM-1 Autofffset Of?
Init CDM-1 Recorder Mark OFF
Init CDM-1 Temp. Comp. - 1.7 / Deg C
Init CDM-1 Recorder Range - 1.O uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init AC! Autoump OFF
Init AC! RLY 2 OFF
Init ACI TTL I OFF
Init AC! TTL 2 OFF
Init AC! AC 1 ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 , 0.0 CDM-1 AutoOffset ON
1 0.0 Start Sampling
1 0.0 GP1 Reset OFF
2 0.1 CDM-1 Recorder Range - 10.0 uS
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 AC! Autosmp ON
5 8.0 AC! Autoasmp OFF

,-

GpmFile: Cu\DX\METHOD\SYSTEMI.GPM
Lo Pressure Limit - 200
141 Pressure Limit - 200)

'tEluant I - DI WATER
Eluant 2 - SODIUM CARBONATE

.,Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 22 %3 %4 V5 V6 Comment
-------------------------------------------------- ------------

0.0 2.0 84 a a 0 0 0

17 -
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Sample Name: BLANK Date: Mon Sep 30 22:35:47 1991:

Data File : c:\dx\data\91093071.D02
Method : c:\dx\method\SYSTEMI.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM-1

1PORT VOL'UME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 2555 5Hz 0.00 8.52 1000
0%
Pk. Ret Component Concentration Height Area Bl. %Delta
'$&um Time Name Code

8.689

3.869

1.168

-1.331

0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00
Mnus

j74T ~
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Samole Name: LMCS/73C11CO / Date: Mon Sep 30 22:45:24 1991:
Data File : c:\dx\data\91093071.D03
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM-1

RORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Heiqht Area Bl. .Delta
Ntum Time Name Ccde

--------------------------------------------------------
1 1.13 FLUORIDE 53.664 1073 7411 ± (.00
2 1.67 CHLORIDE 71.733 1049 6666 2 -1.96

1.99 NITRITE 501.700 4572 33387 2 -2.30
4 2.95 BROMIDE 487.695 2681 2413 2 -3.28
5 3.38 NITRATE 0, 529.531 2918 3.0880 2 2.53

5.12 PHOSPHATE 527.513 869 17'97 1 -Z.76
7 6.55 SULFATE 586.301 2510 43340 1 -4.38

Flfrzce\d@ai1t 1.lWSaWW. LAWS/7?CrlO

1 ~ - mUJ Om O

.OD 2O

-

#-PHOSPHATE

l- TE

3M 4o .M &0 7am ka
Minui1s

cy,

11.166

U55

665
LAS

aess

1.165

-1.3
4
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Sample Name: R317 Date: Mon Sep 30 22:55:18 19911
Data File : c:\dx\data\91093071.D04
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM-1

RE ORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
---------------------------------------------------------------------

External 1

Ret Component
Time Name

1 2555 5H

Concentration

0.00 8.52

Height

1000

Area Bl. %Delta
Code

Fh.- cla&ddabItIMSf71.D4Smap- P317

'fl.188

8.885

uS 65

3.885

1.165

0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00
MInul7s

*176
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Sample Name: R318 Date: Mon Sep 30 23:24:32 1991:
Data File : c:\dx\data\91093071.DO7
Method : c:\dx\method\SYSTEMZ.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E:ternal 1 4141 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Height Area 13. %Delta
NIqum Time Name Code

1 1.13 FLUORIDE 8323.021 4583 32834 1 0.00
2 1.98 NITRITE 9006.213 1715 12581 1 -2.30
3 3.37 NITRATE 33602.049 4464 49157 1 2.02
4 6.58 SULFATE 4790.788 375 6296 1 -3.89

Fw cdtvdrdftlI9O f71.D7 Sauwir 015

8.669

6.169

3.669

1.169

- I

4- S ATE

-1.331 , ,, 1.0 2.00
0.08 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minuts

I - FUJDE

2 - NOUN
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Samole Name: RZI6DUP Date: Mon Sep 30 23:34:20 1991:
Data File : c:\dx\data\91093061.DOS
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : Inject#: 6 Detector: CDM-1

REPORT VOLJME DILUTION POINTS RATE START STOP AREA REJ

E~tternal 1 4141 2555 5Hz 0.00 6.52 1000

Pk. Ret Component Concentration Height Area 81. %Delta
tur Time Name Code

1 1.13 FLUORIDE 8295.997 4554 32718 1 0.00
2 1.98 NITRITE 8983.501 1680 12540 1 -2.30
3 3.37 NITRATE 33346.891 4394 48762 1 2.02
4 6.60 SULFATE 4470.734 357 568e 1 -3.65

F~c IretdS 151 OCELDE Saugsk R-WCfP

0.69.

6.169

3.669

1.169

SiI wO-gmOM

am

4- S"ATE

-1 .11 ... I I i
0.00 1.00 2.0 3.00 4.00 5.00 6.00 7.00 8.00

MWoes

-a-
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Sample Name: R318SPIKE Date: Mon Sep 30 23:44:07 19911
Data File : c:\dx\data\91093061.DO9
Method : c:\dx\method\SYSTEMI.met
ACI Address: 1 System : I Inject#: 9 Detector: CDM-1

0ORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

Eternal 1 10201 2555 5Hz 0.00 6.52 1000

Ret Component
Time Name

Concentration

FLUORIDE
CHLORIDE
NITRITE
BROMIDE
NITRATE
PHOSPHATE
SULFATE

10660.456
4157.957

34501.597
23975.755
60888.202
28182.461
34254.252

Height

2342
572

2929
1309
3260
419

1382

Area Bl.
Code

16090
3649

21580
11592
35477
6294

23716

2
2

2

1
I

f hr cai ISNLDWSagSJW.- M

11.188

8.68

8.189

3.669

1.169

a-aucNiNK '-I

aiTt
SUltA

hi,0mE
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Mnus

1
2
3
4
5
6
7

1.13
1.67
1.98
2.97
3.38
5.13
6.60

%Delta

0.00
-1.96
-2.30
-2.73
2.53

-3.45
-3.65

* PHOSI$AU

7 - AFATE

179



WHCSD-WM-DP-0
25

Addendum 16 Rev 0

Sample Name: LMCS/73CIICO Date: TUe Oct 01 00:32:59 1991:
Data File : c:\dx\data\91093061.D14
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 14 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2555 5Hz 0.00 8.52 1000

k. Ret Component Concentration Height Area Bl. %Delta
NUm Time Name Code
------------------------------------------------------------------------------------
1 1.13 FLUORIDE 53.790 1068 7432 1 0.00
2 1.67 CHLORIDE 73.065 1011 6797 2 -1.96
U 1.98 NITRITE 511.009 4382 34073 2 -2.30
4 2.98 BROMIDE 495.249 2669 24562 2 -2.19
5 3.42 NITRATE 551.166 2999 32234 2 3.54
6 5.17 PHOSPHATE 513.595 854 12997 1 -2.82
7 6.65 SULFATE 585.022 2491 43198 1 -2.92

PAW fl.e D?4S ajrL.CS17XfC-

3. warn

LiiOS0A
d-wwr

Ii ALIHU$&

7-WAS

1.00 2.00 3.00 4.00 5.00 6.00 7.00 .00
Minks

n - c-a-

-ASO

0%

11.168

6.18
us

3.668

1.168

0.00
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WESTING-IOUSE HANFORD COMPANY
ANA-S LABORATORY

Lab Segment Serial No.: Customer ID:
R318 791-1A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist: Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:55 24-25deqC
Ending Time: Chemist
21:31 D. HERT

Descriptian Lab ID L-1 Descriptlon Lab IDI INITIAL LMCS CHECK SM R316-6576 D11t
2 REAGENT BLANK R317-676 12
3 SAMPLE791-1A R318-5776 13
4 SAM DUP791-1A R318-5876 14
5 SPIKEOF791-1A R318-5976 15
6 FINAL LMCS CHECK ST R323-5576 16
7 _17

8 18

10 _120

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Afiquot Vol. and Algquot Vol. Aliquot Vol. Standard

LMCS CHECK Sm 73C11C/0.1 mL I NA
SPIKE 73C11CO/0.05 mL NA

A-6000-881 (03/92)

is1
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ION CHRONATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SANPLE

S16. 5576 IOAS 9-19-91 1 26

LA-33-05 RECOVERY WI E

- -D

EDP R968 DIGIEX .

STD*Ia*' RESULT 46 .0

STD VAL 576.0 :C

. .-. .-. ..

2- T

Z 18.-577dILA 9-19-91 Ls ,

Nw A 3 05 'P'E'2

. . .I . . A - .-w.. ,

i, A

a, -- a

1402 FLA-iJ- 105 FP& ?
1RED DP.

REACENI ILANX

a.- .-.-.- - .. ,..4

-- 99-19-91 1510 25

105 F1

DurLICArE SAIPLC

C

a - a.s.a .. wa a=..- ~ ..

" o

L-

.-- 557& 9-19-92

LA-3-10I5 RECOVERY WIlE?

WDP R960 DIUMEX

S DII 3Cjcg RESULT Sul .

STD VAI.S1b :AEC

-I,

182

R 7-UN7 1

k ne. -5974 iO6W 9-19-91 15 1, 25
92 LA-533-15 RECOVERY

M2 0

79!-IA

FnWtE SPLICED ID
SPIKE III 'SCgtW
SPIKE VOLUIE .Cr..

Z5 ., ) .... 9'1, .

-. 

V-09-91 11'=512

-1 - "40"%S"
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Samole Name: LMCS/73C11C0 R3/I Y&/74V' Date: Wed Oct 02 18:55:16 1991:
Data File : c:\dx\data\91100111.D03
Method : c:\dx\method\SYSTEMI.met
ACI Address: 1 System : I Inject#: 3 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------------

External 1 101 2405 5Hz 0.00 E.02

Pk. Ret Component Concentration Heixht Area 81. %Delta
Num Time Name Code
-------------------------------------------------------------------------------------

i 1.13 FLUORIDE 51.501 1052 7053 1 0.00
- 1.68 CHLORIDE 67.889 1092 6235 2-0.98
3 2.00 NITRITE 494.073 4650 32824 2 -1.48
4 2.98 BROMIDE 487.271 2732 24158 2 -2.19
5 3.40 NITRATE 538.528 2889 31443 2 3.03
6 5.15 PHOSPHATE 522.442 861 13251 1 -3.13
7 6.63 SULFATE 581.586 2A35 42924 1 -3.16

Fi cItdiflh\111 1.D Sarqa LM=s/7anCO

11.179

8.679

6.179

3.679

1.179 jI LUN.CLMii 6- WHATE

7 - 9"Al

I
0.00 1.00 2.00 3.00 4.00 5.00

NhMns
6.00 7.00 8.00

--

-a.

183

I000

I
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DATA REPROCESSED ON Wed Oct 02 19:17:10 1991

Sample Name: R317 Date: Wed Oct 02 19:04:35 1991
Data File : C:\DX\DATA\91100101.D04
Method : c:\dx\method\SYSTEMI.met
ACI Address: 1 System : I Inject#: 4 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E;:ternal 1 1 2405 5Hz 0.00 S. 02 1000

Pk. Ret Component Concentration Heiqht Area BI. %Delta
Muum Time Name- Code

Fit CDWATA \11N1N1.D04SeMw-r R37

18.000I

13.000

10.500

5.500

1.00 2.00 tOO 4.00 5.00
Minutin

6.00 700 8.00

1 8 4 r

0.0 0
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Sample Name: R318 Date; Wed Oct 02 19:42:31 1991
Data File : c:\dx\data\91100101.D0S
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : 1 Inject#: 8 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
----------------------------------------------------

External 1 4141 2405 5Hz 0.00 8.02 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

--------------------------------------------------------------

1 1.13 FLUORIDE 2055.771 4626 31695 1 0.00
2 2.00 NITRITE 9012.710 1778 12593 1 -1.48
3 3.40 NITRATE 34110.138 4512 49943 1 3.03
4 6.70 SULFATE 4752.182 377 6223 1 -2.19

- 1 i dl 9100.R3ni 1

8.868

6.IMs

3.69

1.169

I-MM

4-flukE

1.331!1 .rrn1 1. 111 1[p
0.00 1.00 2.00 3.00 4.00

Minoze
5.00 6.00

* a aa a aa agE a,. I

7.00 8.00

1(

2-uMMM

I I I I J I I J I i I I J I I I I

I.aUPO"'W
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Sample Name: R318DUP Date: Wed Oct 02 19:51:45 1991
Data File : c:\dx\data\91100101.DO9
Method : c:\dx\method\SYSTEMI.met
ACI Address: I System : I Inject#: 9 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 4141 2405 5Hz 0.00 8.02 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

n 1 1.13 FLUORIDE 787e.774 4463 30942 1 0.00
2 1.98 NITRITE 9090.953 1657 12733 1 -2.30

3.40 NITRATE 33481.007 4494 48969 1 3.03
4 6.70 SULFATE 4631.723 365 5994 1 -2.19

Fir c-I&idh l91IMU1.DO SevAp R31WUP

..169

,.66

us 8.189 1 - WM

.668

4 - SIMAll1.189

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
MinLs

::-.
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Sample Name: R318SP Date: Wed Oct 02 20:00:58 1991!
Data File : c:\dx\data\91100101.DIO
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : I Inject#: 10 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 4141 2405 5Hz 0.00 8.02 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

1 1.13 FLUORIDE 8796.192 5209 34857 1 0.00
2 1.67 CHLORIDE 1842.082 619 4019 1 -1.96
3 1.98 NITRITE 18452.879 3782 29581 1 -2.30
4 2.98 BROMIDE 9870.15a 1352 11759 2 -2.19

C 5 3.37 NITRATE 45020.161 5841 66944 2 2.02
6 5.17 PHOSPHATE 11911.583 440 6620 1 -2.82
7 6.67 SULFATE 15956.756 1609 27662 1 -2.68

Fta ciSI Ill iOLM11DIS Sst W:IS8P

11.179

8.879

s-lawE
6,178 FUM

3.679
0-"AATE

1.173

-1.321 111 ,1 1 1 , 11 1 , 1 1 1 1 1 11 1 11 1 7 - . .
0.00 1.i 2.00 3.00 4.00 8.00 8.00 7.00 8.00

11h te
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Samole Name: LMCS/73C11C0ADate: Wed Oct 02 21:Jn:l 1991
Data File 2 c1\dx\data\91100101.D19
Method : c:\dR\method\SYSTEMA.met

1 ACI Address: 1 System : 1 Inject#: 19 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------------

External I 101 2405 5Hz 0.00 8.02 1000

Pk. Ret Component Concentration Height Area B1. %Delta
.AuItT Time Name Code

-------------------------------------------------------------------------------------
1 1.13 FLUORIDE 52.789 1086 7266 1 0.00
2 1.67 CHLORIDE 69.288 1038 6424 2 -1.96
3 1.98 NITRITE 501.702 4638 33387 2 -2.30
4 2.97 BROMIDE 485.310 2705 24059 2 -2.73
5 7.38 NITRATE 533.443 2901 31125 2 2.53
6 5.10 PHOSPHATE 506.601 836 12795 1 -4.06
7 6.55 SULFATE 582.554 2497 43001 1 -4.38

FA cIdldabglflfl.D lssa ecuLMC93CnwCo

j1 .171

8.671
C7

8.171 3-N -M

3.671
1 -1F7 CLOR

1.171 1

7.-AFAI

ii ~N4ON*WE

S

0.00 1.00 2.00 3.00 4.00
Minutes

5.00 .00 7.00 8.00

-I



WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R31a8 791-1A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/S-0
Technologist: Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:55 24-25degC
Ending Time: Chemist
21:31 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5575 11.
2 REAGENT BLANK R317-5675 12
3 SAMPLE 791-1A iR318-5i5 13
4 SAM DUP 791-1A R318-6875 14
5 SPIKEOF791-1A R318-5975 15
6 FINAL LMCS CHECK STD I R323-5575 a6
7 | 17a is
9| 19

10 | 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Alpuot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL NA
SPIKE 73C11CO/0.05 mL NA

A-6000-881 (03/92)

~189



IA-C-SD-V-DP-025
Aiddenjuii 15 Rev 0

ION CHROMATOGRAPHIC AkL.YSIS (SULFATE) - UNDIGESTED SAMPLE

Va

4 L- 542

319.-5975 1Q6" 9-19-91 15.:1 25

%K4 LA-533- 105 RECOVERY 11E .

--

791 I

EsLID I

S16.--5575 10 9-.19-91 I'~I2
YLA=-105 RECOVERY W11I~r

7S rb a

EDP R970 DICNICK

SrD117Td4C4 RESLLT 58 . i
STD VAL(Ob 0 -REC n

- p -IF/

17.575 - 9-19-9

SU4 1 -105 IpM

REAUE"I BLANK

- T

. 1*t

R 323.-5751 106AW 9-19-91 1e =1

- o pnc

54 LA- 5.a- 105 *ECQVERY TJ 7

0P R970 DIONEX

sTDC73c4CO RESULT
51TD VAL- 610. 0 -EC

190

a -.

-I

rN~

cy'

4aa b4



WHC-SD-WM-DP-025
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Samole Name: LMCS/73C11C0 4f11 41&flt Date: Wed Oct 02 19:55:16 1991:
Data File : c:\dx\data\91100111.D03
Method : c:\dx\method\SYSTEMI.wet
ACI Address: I Syste,, : 1 Inject#: 3 Detector: CDM-t

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-------------------------------------------------------

Externa1 1. 101 2405 SHz 0.00 8.02

Pk. Ret Component Concentration Heiqht Area l. Welta
Num Time Name Codu
------------------------------------------------------------------------------------ -

1.13
1.68
2.00
2.96
3.40
5.15
6.a 6

FLUORIDE
CHLORIDE
NITRITE
BROMIDE
NITRATE
PHOSPHATE
SULFATE

51.501
67.889

494.073
407.271
538.528
522.442
581.586

1052

1092
4&50
2732
2809

861
2435

7053
6295

32624
24158
31443
4 - 2 5*
429241

1
2
2

2

0.00
-0.98
-1.49
-2.19
3.03

-3.13
-3.*16

Fit cIk&dah L91 MI Il.DS Saup/ca Lba/7aCICn

3-N,
LII

>1.1 71 4s

C.?7

3.975

1.1711
ILAJ

0.00

d

ii
. . .I

1.00 2.00 3x0 4.00
Minas

t.OO 6.00

1000

us

I -UAMA

B- Mans,

p

7.00 .00r

±91.

I I I I I I I T I I FT-1 1 9 1 1 1 1 1 1 1 1 1 V1 , I I I I I I I I I I I I i I I I I I I [ I



WHC-SD-WM-DP- 025Addendum 16 Rev 0

DATA REPROCESSED ON Wed Oct 02 19:17:10 1991

Sample Name: R317 Date: Wed Oct 02 19:04:Z5 1991!
Data File : C:\DX\DATA\91100101.DO4
Method : c:\dx\method\SYSTEM1.met
ACI Address: I Systeb : I Inject#: 4 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E::ternal 1 1 2405 5Hz 0.00 8..2 1000

Pk. Ret Component Concentration Heiqht Area Bl. %Delta
Num Time Names Code

----------------------------------------------------------

fAr aioxroirIwNIRaweS.,,W. R317

000

40.500

uS .00

.500

0 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Mas -

192



WHC-SD-WM-DP-025
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DATA REPROCESSED ON Wed Oct 02 21:50:50 1991

Santole Name: R318 Date: Wed Oct 02 19:13:52 1991
Data File : C:\DX\DATA\9110C'101.D05
Method : c : \d x \iethod \SYSTEM .. mat
ACI Address: I Systen, : ± In ect#: 5 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E ernal .1 101 2405 SH:z 0.00 8.;:2

PM. Ret Component Concentration Height Area 81. 'Delta
Nua. Tiue Name Code
( - -- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -

FLUORIDE
CHLORIDE
NITRITE
BROMIDE
Unknown2
PHOSPHATE
SULFATE

-6339.341
6070022. 593

9105.7-3

-27349.655
229370.354

646.027
3887.419

14592Z
5849

6f021
161S52

167
1061

-1 .754

1613678
6s)0'99

651831
2928951

2271
1L822

331882

4

1

0.
-1 .

-1.

-0.

00
24
71
06
45
47
96

A

3-MI

U .. msn"
' - A^"

A 4

2.00 3.00 4.00 S.O
inuwes

8.00 ?AD a. M

-- Sisa-

1.15
1. 58
1.90
3.00
4.30
5. 10
6.47

1000

Fdr CiauoATAL911 IU.DOSayleil

I -RASM
100.000

130.008

105.000

us 80.000

55.000

30.000

5.000

.. 00 T T



WHC-SD-WM-DP-025
Addendum 16 Rev 0

DATA REPROCESSED ON Wed Oct 02 21:58:56 1991

Samole Name: R31SDUP Date: Wed Oct 02 19;2:33 1991:
Data File : C:\DX\DATA\91100101.DO6
Method : c:\dn\method\SYSTEM..et
ACI Address: I System : Inject#: 6 Eetector CDII-1

REPORT VOLUME DILUTION POINTS RATE START STOP i4REA REJ

E ternal 1 101 2405 5H: 0.00 8.k2 1000

pk. Ret Component Concentration Heiqht Area B.. %Delta
NUM Time Name Cude
------------------------------------------------------------------------------------
1 1.15 FLUORIDE -6305.037 149419 1611224 3 0.00
2 1.58 CHLORIDE 6130670.892 5932 60700 4 -1.24
3 1.97 NITRITE 8963.805 60477 641871 2 -4.52
4 Z.00 BROMIDE -27424.411 11452 2930371 3 -Z.06
5 4.30 Unknown2 241834.187 171 2394 4 -1.45
6 5.10 PHOSPHATE 670.211 lOGQ 17524 1 -5.47
7 6.47 SULFATE 3876.142 17073 330791 1 -6.96

f&. COXIDA TAI 911010.DN Sopie.-R318P

o0.000

r-455.000

130.000

105.000

us 80.000

55.000

30.000

5.000

I -n o At
i-acoso

a7E-m
I - *JAft

I.Ulasne -Pwowtnu

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
M*na4s



WHC-sD-WM-P-025
Addendum 16 Rev 0

DATA REPROCESSED ON Wed Oct .2 22:45:.t 1991

Sample Name: RZ18SP Date: Wed Oct 02 19:37:03 1991:
Data File : C:\DX\DATA\91100101.D07
Method : c:\dx\method\SYSTEM1.iet
ACI Address: I Syste., : I Iniect#: 7 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2405 5Hz 0.00 8.02 1000

Ret Component Concentration Heiqht Area 81. %Delta
-Noo Tijoe Name Code

1 1.15 FLUORIDE -4794.612 137692 1497244 3 0.00
2 1.58 CHLORIDE 6227066.150 6t06 61654 4 -1.24

1.98 NITRITE 9390.079 64268 671758 2 .71
4 3.00 BROMIDE -30467.020 165460 3007441 2 -7..06
5 4.35 Unknown2 250550.676 176 248. 2 1.-45

_e 5.12 PHOSPHATE 921.786 1.42 2488 1 -5.16
7 6.52 SULFATE 4228.504 10'97 365304 1 --. 2-1

rAaiaCtAiTAL91 I1D1O.D7SaMpg: R318SP

MDb.oo

105.000

uS 80.000

55.000

30.000

5.0o0

I-Faa

4- UOCC

A

3-salK

7- MAlAT

s-um,$2- PHOWPHATE

20.O00
1.00 2.00 3.00 4.00 5.00 6.OO 7.00 8.00

1±5



WHC-SD-WM-IP-025
Addendum 16 Rev 0

Sam*le Name: LMCS/73CICO R3 Date: Wed Oct 02 21:31:01 1991
Data File : c:\dx\data\91100101.019
Method : c:\dx\method\SYSTEM1..mvt
ACI Address: I System : 1 Inject#: 19 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2405 5Hz 0.00 6.u2 1000

Pk. Ret Component Concentration Heiqht Area Bl. %Delta
S Time Name ' Code
----------------------------------------------------------------------------------

* 1 1.13 FLUORIDE 52.7G9 1036 7266 1 0.00
2 1.67 CHLORIDE 69.222 1038 O42't 2 -1.96
v 1.96 NITRITE b01.702 46ZS 33387 2 -2.30
4 2.97 BROMIDE 405.310 2705 24059 2 -2.73
5 3.38 NITRATE 533.443 2901 31125 2 2.53
6 5.10 PHOSPHATE 506.601 636 12795 1 -4.08
7 6.55 SULFATE 5a2.554 249? 43001 1 -4.38

8.171

3.671

1.171

FAi cleMdbIdAf91101D1.D IS SwAucL*S/73C11O

3-SUNe

t.wn CMT

ILL li

?.SWATK.

A MOMLtE

.321 * I I I
0.00 1.00 2.0 3.A0 4.00 t.O

MHnas

I I I I. I I .I si II ,I I
6.0 ?aG BAD

±96

-1



WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Seal No.: Customer ID:
R318 791-1A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

Instrument ProcedureR:
DIONEX 4000 - W85442 LA-833-105/B-0
Technologist Date:
M. MYERS 10-04-91
Starting Time: Temperature:
20:46 24-25doC
Ending Time: Chemist
23:36 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5572 11
2 REAGENT BLANK R317-6672 12 -
3 SAMPLE 791-1A R318-5772 13
4 SAM DUP791-1A R318-5872 14
5 SPIKEOF791-1A R318-5972 18
6 FINAL LMCS CHECK STD R323-5572 16
7 17

9 19
10 |2D

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol Alquot Vol. Standard

LMCS CHECK STD 73C1 1 CO/.1 mL N/A
SPIKE 73C1 1 CO/0.05 mL N/A

A-6000-881 (03/92)

is7



WHC-SD-WK-UP-025
Addendum 16 Rev 0

ION CHRONATOGRUAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

C. L.A.fll-B U AE1R SE2 C

=.." D-..s

sPs Ant c mar7-3 f3j mLjMW -cun a.O8S

*1J~ a0

W- -

la W

.--

-/61
. q

4

R318,3672216=9199 15.10 125

CL LA-I33-103 -. ** Efl

7 a... 9-l

iPLICATE MA'LE

Q. LA-533-105 RECOWEAT ES L

gap R9" DIGNEXc
-.-. 1 .... - -. *

- ...-

a-

-Ye.

-1 -9z -,03- I-

.--- - aid
/es. an

CL LA-533-105 M 0

179-I

-S



WHC-SD-WM-DP-025
Addendum 16 Rev 0

DIONEX METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name a systemi/gpm
Number of Detectors........................................ I
Detector I Type............................................ CDM-1
Detector 1 real time plot scale (us)........................ 20.00
Run Time (minutes).......................................... 8.50

.! Sampling Rate (seconds).................................... 0.20

-- DETECTOR I PARAMETERS -

Report Options
SSave Data File................................................. Yes
Data File Names ca\du\data\91092201.DOB
Create ASCII Report File................................... No
Print Report............................................... Yes
List Peaks Not Found in this run........................... No
Report Unknowns Found in this run.......................... Yes
Print Chromatogram......................................... Yes
AutoScale Chromatogram to Highest Peak..................... YT
Fill Peaks with Color ............................... ..... Ye
Draw Grid Lines on Chromatogram-............................ No
Label with Peak Number..................................... Yes
Label with Retention Times on Chromatogram.................... No
Label with Component Name .................................. yes

V Format File Names ca\flx\method\default.prf

Integration Parameters
Starting Peak Width (seconds).............................. 10.0
Peak Threshold (mV or uS/data pt interval).................. 0.500
Peak Area Reject... -......-..-....-.-..---....-.-........... 1000
Area Reject for Reference Peaks ............................ 1000
Percent Retention Time Window for Reference Peaks...... .... 5.0

Integration Timed Events

Time Description
t------t-----------------------------------------------

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection

1.77
1..77 Enable end of peak detection

- .-- n.



WHC-SD-WM-DP-025
Addendum 16 Rev 0

Calibration Parameters

Number Of Levels for Calibration....
Calibration Fit Type................
Replace Or Average Calibrations.....
External or Internal Calibration....
Calibrate by Area or Height.........
Default Injection Volume............
Default Dilution Factor.............
Response Factor for Unknown Peaks...
Calibration Standard Volume ........
Internal Standard Volume ...........
Sample Unit ........................

6
Quadratic
Replace
External
Area
1.0
1.0
1.0
1.0
1.0
PPM

'-'V.

SZ00

. .. . ... . . ... . .. ... . ...

. .. .. . ..--. - - -- - -.

. .. . .. .. .. .. .. .. .. .. ..

. .. .. .. .. .. .. . ... . .. ..

. .. . .. ... . . ... . .. .. ...

......................

......................

. ... .. .. .. .. .. .. .. .. . .

......................

. . . ... .. .. . ... .. . .. ...

......................



WHC-SD-WM-DP-025
Addendum 16 Rev 0

Component 0 1 FLUORIDE
Reference Peak FLUORIDE
Amount - KO + Ki*Area + K2tArea**2
KO - 8.52797E-002
KI = 6.06440E-005
K2 - -6.1710E-011

Retention Time
Window Size

Level Amount Area Height
-----------------------------------------------------

I 1.20000E-001 1439 225
2 3.00000E-001 4035 566
3 6.00000E-001 8217 1141
4 1.20000E+000 16507 2218
5 2.30000E+000 39534 4812
6 4.40000E+000 76890 . 9371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount - KO + KiAArea + 12*Area**2
KO = 3.93335E-002
KI - 1.01273E-004
K2 - -9.35560E-011

Retention Time
Window Size

Level Amount Area Height

1 1.60000E-001 1319 217
2 3.90000E-001 3754 568
3 7.80000E-Ooi 6942 1045
4 1.50000E+000 14461 1975
5 3.00000E+000 30287 3987
6 5. 90000E+000 61305 8910

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Area**2
KO - 4.88691E-001
K1 - 1.33960E-004
K2 - 5.52630E-012

Retention Time
Window Size

Level Amount Area Height

1 1.0000E+000 6239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 9300
5 2.09500E+001 153501 19401
6 4.01500E+001 292053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Area**2
KO - 4.01960E-002
K - 2.00453E-004
K2 - -1.00009E-010

Retention Time
Window Size

Level Amount Area Height

1 1.560C10E4000 7660 753
2 3.90000E+000 20706 1880
3 7.80000E+000 38868 3455
4 1.54000E+001 78061 6644
5 3.02000E+001 165133 12632
6 5.81000E+001 350930 24386

1.13
7.00%

1.70
7.00%

2.03
7-.00%

2.80
7.00%

age



WHC-SD-wM-op-025
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Component # 5 NITRATE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Area**2
KU M 3.02611E-001
Ke1 = 1.61787E-004
k2 = -5.835OE-011

Retention Time
Window Size

Level Amount Area lHeight
-------------------------------------------------------

I 1.37000E+000 7543 727
2 3.43000E+000 19321 1803
3 6.83000E+000 40244 3563
4- 35000E+001 03386 7010
5 2.65000E+001 173503 13640
6 .11 0 0 oE+ 0 01 360809 25639

Component 0 6 PHOSPHATE
Reference Peak FLUORIDE
Amount - KO + KI*Area + K2*Area**2
KO - 5.53452E-001
K1 - 3.53243E-004
K2 - -3.51156E-010

Retention Time
Window Size

Level Amount Area Height
--------------------------------------------------------

1 1. 19000E *000 2277 162
2 2.98000E+000 7242 453
3 5.93000E+000 15025 935
4 1.17400E+001 31660. 1933
5 2.3030'E+001 69135 4130
6 4.43700E+001 1t4749 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount - K0 + Kl*Area + K2*Area**2
KO - 3.55734E-001
K1 - 1.27491E-)04
K2 - -3.79358E-011

Retention Time
Window Size

Level Amount Area Height

I 1.4000E+000 9418 543
2 3.50000E+000 24499 1382
3 6.96000E+000 52303 2890
4 1.37800E+001 107173 5909
5 * 2.70400E+001 225632 12225
6 5.20700E+001 471630 24686

3.30
10.00%

5.32
10.00%

6.85
10.00%



WHC-SD-WM-DP-025
Addendum 16 Rev 0

IC Control Films C:\DX\METHOD\SYSTEMi.TE

Step Time Description

Init CDM-1 AutoOffset Off
Init CDM-1 Recorder Iark OFF
Init CDM-1 Temp. Camp. - 1.7 / Deg C
Init CDM-1 Recorder Range - 1.0 uS
Init CDM-1 Cell ON
Init CHA Heater - 25 Deg. C
Init Valve A ON
Init Valve B ON O
Init Inject Valve OFF
Init ACI Autosmp OFF
Init ACI RLY 2 OFF
Init ACI TTL 1 OFF
Init ACI TTL 2 OFF
Init ACI AC 1 ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM-1 AutoOffset ON
1 0.0 Start Sampling
1 0.0 GPM Reset OFF
2 0.1 CDM-1 Recorder Range n 10.0 us
2 0.1 Inject Valve ON
2 0.1 6PM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 ACI Autoemp ON
5 e.0 ACI Autosmp OFF

SpmFile: C:\DX\NMETHOD\SYSTENI.GPM
Lo Pressure Limit - 200
Hi Pressure Limit - 20)0
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 %2 X3 24 V5 V6 Comment
--------------------------------------------------- -----------

0.0 2.0 94 a a 0) 0 0



WHC-SD-WM-DP-025
Addendum 16 Rev 0

DATA REPROCESSED ON Fri Oct 04 21:18:52 1991

Sample Name: LMCS/73C11C0 3 JWOfJL Datc: Fri Oct 04 20:4S:06 1991:
;.bta File : C:\DX\DATA\91iJ0421.D03

- Method : c:\dx\method\SYSTEMl.met
ACI Address: 1 Systemi : I inact#: J Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

Enternal 1 101 2405 5Hz 0.00 8.02 1000

pk. Ret Component Concentration Height Area Bl. .Delta
PNO Time N:uoe' Cce

-------------------------------------------------------------------------------------
1 1.15 FLUORIDE 52.136 1050 7158 1 0.00
2 1.73 CHLORIDE 74.035 1WO 394 2 0.46
7 2.08 NITRITE 489.305 4334 32473 2 1.14
4 3.17 BROMIDE 458.041 24Q2 226a0 2 2.2
5 3.63 NITRATE 530.820 2668 .0960 2 8.51

Kv 5.48 PHOSPHATE 505.944 W5 i2777 1 1.o4
7.12 SULFATE 558.013 2231 41046 1 2.39

F RAe: CiDXIDA TAW 1421. DS Seaw LMCS/73C11C0

N 4. 53- INT!M

"%3.M00

tsm

us 200

1.500

1.000

-Q500

. ISS

S7-SULFATE

I -FLUO to-L
6-POSPMATE

1.112.00 3.00 4.00 &00 6.00 7. &.00
MWOuES

-a.

..: 204-



WHC-SD-WM-DP-025
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Samole Name: BLANK Date: Fri Oct 04 2'::7:cu 1991:
Dnata File c:\dx\data\91100431.D02
Met od : c:\dt\method\SYSTEM1.;1et

I Address: I System : £ Inject#: 2 Detector: CDM-1

EPCRT VOLUME DILUTION POINTS RATE START STCP AREA REJ

I.

Rot Component

1 2405 5Hz

Concentration

S.00 8.02

Heigqft Prea t8. %Dcsita
NPum Time Name Cmdz

Fk cISrkdaadIhN11& l.Df SwWnp

11.1 65

3.665

8.165

3.685

''1.165

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

2n5

;tern l

Fk. .



WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

Samole Name: R317 Date: Fri Oct 04 20:55n27 199fl
Uata File : c:\dx\data\91100421.D04
Method : c:\dx\method\SYSTEMI.met

CI Address: I System : I Injwct*: 4 Detector. CDN-I

REPORT VOLUME DILUTION POINTS RnTE START ETOP AREA RZJ

xternal 1 1 2405 5Hz 0.00 8.02 1000

Pk. Ret Com.opent
Num Time Name

Concentration Heiqht Area El.
Cade

Fit ciedrIdaktaWUO-IHLDO4Ssii--: R31?

7 8.663

." 6.863

-3.683

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minutes

206

%belta



WHC-SD-WM-DP-0 25

Addendum 16 Rev 0

Samole Name: R318 Date: Fri Oct 04 21:04:32 1991:

Data File : c:\dx\data\91100421.DOS
Method : c:\dx\method\SYSTEM1.net
ACI Address: 1 System : 1 Inject#: 5 £etector: COM-I

REPORT VOLUME DILUTION POINTS RATE START STCP AREA REJ

Eiternal 1 2121 2405 5Hz 0.00 8.02 lOCK

Pk. Ret Component CorcetitratLion Heicgh : Are, 131. "'Delta
Num Time Name Ccde

(7) 1 1.15 FLUORIDE 9646.9;: 11530 31990 2 0.00
2 1.73 CHLORIDE 564.667 30E 2245 2 0.48
- 2.07 NITRITE e197.202 333 25176 0.33

.4 3.55 NITRATE 33781.498 3113 100196 1 6.02
5 7.06 SULFATE 39C1.64- 670 ti:'V 1 1.91

*4 ~ irdae910d1D~ngeR1

I -RFUOE

11.1 65

'I6.885

6.166

3.665

1.1"I

4-MfATE

3. iMT

LiCUX 5- StLFATE

I

0.00 1.00 2.00 3.00
1I- 1II I ~fI 1IT 111I -jJ I II I I I I I II I II I I

4.00 5.00 6.00 1.00
Minutes

207

6.00
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Sample Name: RZ1SDUP Date: Fri Oct 04 21:13:51 1991:
Data File : c:\dx\data\91100421.DO6
Method : c:\dx\method\SYSTEM1.iet
ZCI Address: 1 System : 1 Inject#: 6 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E; ternal 1

Pk. Ret Component
Num Time Name

2121 2405 5Hz

Concentration

0.00 S. 2

he i ht

1(00

Area B1. *.Delta
Code

- 1 1.15 FLUORIDE 9723.156 11401 80837 2 0.00
2 1.73 CHLORIDE 549.812 294 2176 2 0.48

2.07 NITRITE 8230.087 3275 25292 2 C.33
4 3.57 NITRATE 33373.171 6120 98914 1 6.51
5 7.08 SULFATE 3964.664 679 11914 1 1.91

Fit cIledrhfIS11dN1.DC Sawp/A W11MP

I .188

N8.553

r .188

3.669

1.16

I -nFUOM

4- WWI

. HMIflILL SULiFAIK

-1.3310 .
0.00 1.00 2.00 3.00 4.00 5.00 5.00 7.00 8.00

Minutes

-208
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Sanole Name: R318SP Date: Fri Oct 04 21:23:51 1991
Data File : c:\dx\data\91100421.D07
Method : c:\dx\method\SYSTEM1.net
ACI Address: I System : 1 Injectt: 7 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
------------------------------------------------------------------------

External

Ret Component
Time Name

1.15 FLUORIDE
1.72 CHLORIDE
2.07 NITRITE
3.13 BROMIDE
3.5Z NITRATE
5.45 PHOSPHATE
7.03 SULFATE

2121 2405 5Hz

Concentration

10383 .409
1193.368

13117.912
4685.559
Z9992.286
5921.270
9535.29?

0.00 e.02

Heiqht

12430

5653
1195
9542

420

10tCC

Area Bl. "Delta
Code

87027
5192

42447
10879

119655
77

3-792"

2

2

.1
I

0. 00
-0.43

1 .24
5.52

1.19

Fw ckiddah!l J1GIJ1.DS7? a2W' R318|

3.745

s-MMAM

i

3- NfE

1.245 L i
-1 .12 0

0.00 1.80 2.00 3.08

7- SLFATE

I-. PHOWHATE

4.80 5.00 8.00 7.00 8.00
Minutes

209

Pk.

11.245

s.745

'.245

I
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- 7.10<

DATA REPROCESSED ON Fri Oct 04 22:45:26 1.991

---------------------------------------------------------------------

Sample Name: LMCS/7SC11Co K3 Date: Fri Oct 04 22:10.28 1991t
Data File : C:\DX\DATA\91100411.D12
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System :1 Inject#: 12 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE

External 1 101 2405 5Hz

START STOP AREA REJ

0.o a.62 1000

k. Ret Component Concentration Heiqht Arsa bl. ZDelta
NL1U Time Name C dw
4-----------------------------------------------------------------------------------------------

1 1.15 FLUORIDE 52.102 1076 7152 ± 0.00
2 1.72 CHLORIDE 71.429 992 66c 2 -Q. 48
3 2.07 NITRITE 487.247 43S7 32321 2 0.33
4 3.13 BROMIDE 475.164 2S1t 23546 2 1.24
5 3.tO NITRATE 524.183 2723 30545 2 7.51
6 5.42 PHOSPHATE 510.540 321 1290 1 0.40
7 6.98 SULFATE 565.442 2T41 41oZ3 1 0.47

4~l.n 014eM14d TJ414649 44e 9-4d #hid.e ddtnie:t #at

"15.500

3-RMur

I f1lFgOR. C.L1

*. w.o UfflAIE

Li.

10.500

8.000

5.500

3.000

0.500

-2.000

I-P HOPKATE

A
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minuws

210
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791 - 1A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - W854428 LA-633-105/B-0
Technologist: Date:
M. MYERS 10-04-91
Starting Time: Temperature:
18:46 24-25degC
Ending Time: Chemist:
21:31 D. HERT

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-5574 11
2 REAGENT BLANK R317-5674 12
3 SAMPLE 791-1A R318-5774 13
4 SAM DUP 791-1A R318-6874 14
5 SPIKE OF 791 -1A R318-5974 15
6 FINAL LMCS CHECK STD R323-5574 16
7 1

9 1
10 _20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL N/A
SPIKE 73C11C0/0.05 mL N/A

A-6000-881 (03/92)
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47. .2-ri/
.4 -/-

DIONEX METHOD PARAMEIRS - SYSTEM.MET

System Parameters

System Name : systemi/gpm
Number of Detectors.............
Detector I Type.................
Detector I real time plot scale
Run Time (minutes)...............
Sampling Rate (seconds).........

. .. .. .. .. .. .. .. .. .. .. .. . .. .

. .... .. . .. .. . .. .. . .. .. ... ..
(us) .......................
.. .. .. .. . ... .. .. ..-. . . ... .. .
. .. .. .. .. .. .. .. .. .. .. .. ..... .

-- DETECTOR I PARAMETERS --
Report Options

Save Data File.................................
Data File Names cz\dn\data\91092201.D)
Create ASCII Report File.......................

' Print Report...................................
List Peaks Not Found in this run..............

.n Report Unknowns Found in this run.............
Print Chromatogram.............................
AutoScale Chromatogram to Highest Peak........
Fill Peaks with Color .........................

NDraw Grid Lines on Chromatogram.................
Label with Peak Number.........................
Label with Retention Times on Chromatogram.....
Label with Component Nome ......................
Format File Names c:\t\method\default.prf

Integration Parameters
Starting Peak Width (seconds)................
Peak Threshold (mV or uS/data pt interval)..
Peak Area Reject............................
Area Reject for Reference Peaks.............
Percent Retention Time Window for Reference

...............

Peaks...........

Integration Timed Events

Time Description
------------------------------------------------------

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection
1.77
1.77 Enable end of peak detection

- 213

1
CDM-1
20.00
8.50
0.20

Yes

No
Yes
No
Yes
Yes

Ye:
No
Yes
No
Yes

10.0
0.500
1000
.1000
5.0



WHC-SD-WM-O-025
Addendum 16 Rev 0

Calibration Parameters

Number Of Levels for Calibration..
Calibration Fit Type ..............
Replace Or Average Calibrations...
External or Internal Calibration..
Calibrate by Area or Height.......
Default Injection Volume..........
Default Dilution Factor...........
Response Factor for Unknown Peaks.
Calibration Standard Volume ......
Internal Standard Volume .........
Sample Unit .......................

..

6
Quadratic
Replace
External
Area
1.0
1.0
1.0
1.0
1.0
PPM

214

......

......
......
......
......
......
......
......
......
......
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Component # I FLUOR IDE
Reference Peak FLUORIDE
Amount - KO + k1*Area + K2*Areatt2
KO - 8.52797E-002
K1 - 6.06440E-005
K2 - -6.1716CE-C11

Retention Time
Window Size

Level Amount Area Height

--------------- -----------------------5----------
I I .2CIOQOE-00i 1439 225
2 3.OOOOOE-001 41)35 566
3 6.00001E-001 8217 1141
4 1.20000E+010 16507 2218
5 2.3C10)0E+000 39534 4612
6 4.4t000CE+0QC 76890 9371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount - KO + KiSArea + K12*Area**2
KO - 3.93335E-002
K1 - 1.01273E-004
K2 = -9.35560E-il1

Level Amount Area

Retention Time
Window Size

Height

1 1.60OCE-001 1319 217
2 3.VOOOCE-C01 3754 569
3 7.BS00E-QQ,1 6942 1045
4 1. 5QOOCE+00' 14461 1975
5 3. 000'E +000 30287 39S7
6 5.9000oE +00() 613')5 891')

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tAreat*2
k(0 = 4.88691E-001
K1 = i.33960E-004
K2 = 5.52630E-012

Retention Time
Window Size

Level Amount Area Height
-----------------------------------------------------

1 1. 0600C'E+000 6239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 7300
5 2.08500E+001 153501 19401
6 4.01500E+001 2?2053 34439

Component * 4 BROMIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tAr-ea**2
KO - 4.01960E-002
K1 - 2.00453E-004
K2 = -1.0000E-010

Retention Time
Window Size

2.80
7.00%

Level Amount Area height

1 1.56000E4000 7660 753
2 3.90000E+000 20706 1890
3 7.80000E+000 3868 3455
4 1.54000E+001 78061 6644
5 3.02000E +001 165133 12632
6 5.81000E+001 350930 24386

215

1.13
7.00%

1.70
7.00%

2.03
7.00%
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Component # 5 NITRATE
Reference Peak FLUORIDE
Amount = 110 + KitArca + K2*Area*t2
K0 - 3.02611E-001
K1 = I.61797E-I4
K2 = -5.83501E-011

Retention Time
Window Size

Level Amount Area Height
----------------------------------------------------------------
1 1.37040E+000 7543 727
2 3.43000E+000 t9321 1803

6.983000E4000 40244 3563
4------.3500CXE+001 83386 7010
S 2.65000E+001 173503 13640
6 .t 'yOE+QI 360909 2563?

Component # 6 PHOSPHATE
Reference Peak FLUORIDE
Amount = KO + KitArea + K2*Areat*2
KO = 5.53452E-00t
K1 = 3.53243E-004
K2 M -3.51156E-010

Retention Time
Window Size

Level Amount Area Heiaht
----------------------------------------------------------------
I 1. 19000E "00 2277 162
2 2.913000E+000 7242 453
3 5. 93000E+000 15025 935
4 1. 174v0E+001 31660, 1933
5 2.30300E+001 69135 4130
6 4.43700E+001 14474? 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tArea*t2
1<0 - 3.55734E-0.1
K1 - 1.27491E-104
1<2 - -3.79359E-0i1

Retention Time
Window Size

Level Amount Area Height

I 1.4000'E+000 9418 543
2 3.50000E+00C' 24499 1382
3 6.96000E+000 52303 2190
4 1.37900E+001 107173 5909
5 2.70400E+00t 225632 12225
6 5.2070('E+001 471630 24686

216
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IC Control Files C:\DX\METHOD\SYSTEM1.TE

Step Time Description
-----------------------------------------------------------------

Init CDM-1 Autoffset Off
Init CDM-1 Recorder Hark OFF
Init CDM-1 Temp. Comp. - 1.7 / Deg C
Init CDM-1 Recorder Range - 1.11 uS
Init CDM-1 Cell ON
Init CHA Heater - 25 Deg. C
Init Valve A ON
Init Valve B ON .
Init Inject Valve OFF
Init ACI Autosmp OFF
Init ACI RLY 2 OFF
Init ACI TTL I OFF
Init ACI TTL 2 OFF
Init ACI AC I ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1' 0.0 CDm-I AutoOffset ON
1 0.0 Start Sampling
1 0.0 GPM Reset OFF
2 0.1 CDM-1 Recorder Range - 10.0 uS
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 ACI Autosmp ON
5 8.0 ACI Autosmp OFF

GpmFiles C:\DX\METHOD\SYSTEHI.GPM
Lo Pressure Limit - 200
Hi Pressure Limit w 2000
Eluant 1 - DI WATER
Eluant 2 - SODIUM CARIONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 %2 %3 %4 V5 V6 Comment

0.0 2.0 84 8 B 0 0 0

217
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Sample Name: LMCS/73C41CO R3/ie JK7t'' Date: Wed Oct 02 18:55:16 1991:
Data File c:\dx\data\91100111.D03
Method c:\dx\method\SYSTEMZ.met
ACI Address: I System : ± Inject#: 3 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External I 101 2405 5Hz 00 8.02

Pk. Ret Component Concentration Height Area 01. %Delta
Num Time Name Code

1.13
1.68
2.00
2.963
3.40
5.15
6.63

FLUORIDE
CHLORIDE
NITRITE
BROMIDE
NITRATE
PHOSPHATE
SULFATE

51.501
67.889

494.073
487.271
538. 528
522.442
581.586

1052
1092
4650

2829
361

2495

7053
6285

32824
24158
31443
13251
42924

1
2

2

1
I.

0. 00
-0.98
-1.48
-2.19

1.03
-3.13
-3.............................................16

rcn Cieiuawd9 111 1.DW Sanpir LMCS/73C1b1C

11.173

8.679

6.179 -m .

3.679

1 - RMOFW t. HLOE

1.179

-1.321
0.00 1.00 2.00

4.&AP.O&ENMTEA~

aL
3.00 4.00

mius

GPHMOWPHAT

7- MATE

11111 I 111111111 1-I--I I ~

5.00 8.00 7.00 8

.i. .:

.00

2±8
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Samole Name: BLANK Date: Wed Oct 02 18:46:10 1991
Data File : c:\dx\data\91100121.D02
Method : c:\dx\method\SYSTEMl.met
ACI Address: I System : 1 Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------------

1

Pk. Ret Component
Num Time Name

1 2405 5Hz

Concentration

0.00 S. 02

Height

1000

Area B!.
Code

"Delta

I:ctWdIdsIt3110121.D mapWu :LK

C 11.1731

-1-1-17717rl r1-r1 .. '..1
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minuts

2 219

Eternal

8.673

6.173

3.673

1.173

r -'.3f.
0.0
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DATA REPROCESSED ON Wed Oct 02 19:17:10 1991

Sample Name: R317 Date: Wed Oct 02 19:04:35 1991:
Data File : C, DX\DATA\91100101.D04
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E :ternal 1 1 2405 SHz O."0 8.02 1000

Pk. Ret Component Concentration Heiqht Area B1. XDelt
N7Lum Time Name' Code

~% :IDATA ill10.D041Sawpk .-R3?7

"4)18.000

13.000

10.500

uS 8.000

5.500

3.000

0.500

0.00 1.00 2.00 3.00 4.00 5.00 6.00 ?.00 8.00
Minutoz

-- 220-
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DATA REPROCESSED ON Wed Oct 02 21:50:50 1991

Samole Name: R318 Date: Wed Oct 02 19:13:52 1991:
Data File : C:\DX\DATA\91100101.D05
Method : c:\dx\method\SYSTEMI.met
gCI Address: I Systew : I Inject#: 5 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E-ternal 1 101 2405 5Hz 0.00 8.02 1000

F4.
Num

ReT
Time

Component Concentration Height Area B1. %Delta
NamiTe Code

1.15
1. t a
1.98
3.00
4.30
5.10
6.47

FLUORIDE
CHLORIDE
NITRITE
BROMIDE
tin known2
PHOSPHATE
SULFATE

-633 9. - 41
6070022.593

9105. 753
-27349.655
229370.354

646.027
3887.419

145923
5849

6-3'021
161352

167
1C61

17754

1613678
60099

651831
2928951

2271
16822

331882

4
2

2

0. 00
-1.24
-3.71
-7.06
-1.45
-5.47
-6.96

fie C\X\DA TA I? ?G1UY.D0 Smapfr R318

14SEMM

T &M

;sarf.-PNQ 4sp

--
I I I I I11 . .

1.00 2.00 3.00 40 5.00
Minuws

6.00
I . I I I T I I F 1

7.008.M0

221.

.

4
r5

6
7

io.000

05.000

130.000

105.000

uS 80.000

55.000

30000

5.000

3 - Nrfa
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DATA REPROCESSED ON Wed Oct 02 21:58:56 1991

Sample Name: R31DUP Date: Wed Oct 02 19.2:33 1991|
Data FilE : C:\DX\DATA\91100101.D06
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : I Inject#: 6 Detector: CDM-1

REPORT . VOLUME DILUTION POINTS RATE START

Eiernal * 1 101 2405 5Hz 0.00

rm

N' j

3

7

130.000

105.000

uS 80.000

55.000

30.000

5.000

STOP AREA REd

8.02 1000

Ret Component Concentration Heiaht Area 91. 4Delta
Time Name Code

1.15 FLUORIDE -6305.037 149479 1611224 3 0.00
1.52 CHLORIDE 6130670.892 5932 60700 4 -1 . 24
1.97 NITRITE 8963.805 60477 641871 2 -4.52
3.uu BROMIDE -27424.411 1 61 4 52  2930871 3 -3.06
4.20 Unknown2 241834.187 171 2394 4 -1.45
5.10 PHOSPHATE 670.211 1086 17524 1 -5.47
6.47 SULFATE 3876.142 17.77 330791 1 -6.96

Fir CIDXiDATAIflGUO1.DBSawpIWrR31DUP

I 4- a-MI

I- ,UO E

a

3-# ITE

LI. 7 S-AJTIE

S. U 6 . PHOW4M1

222

-20.000 , , , , ,,1 , ,11 1, ,1 1,, , , ,1 1, ,1, , 1 1,, ,1 1, i-,, , , , , , , ,
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minus
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DATA REPROCESSED ON Wed Oct 02 22:45:18 1991

Sample Name: RZI8SP Date: Wed Oct 02 19:33:03 1991
Data File : C:\DX\DATA\91100101.D07
Method : c:\dx\method\SYSTEM1.,iet
ACI Address: I System : 1 Inject4#: 7 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

Eirlernal , 1 101 2405 5Hz 0.00 8.02 1000

Ret Component Concentration Heiqht Area Bl. %Delta
Time Name Code

1.15 FLUORIDE -4794.612 137692 1497244 3 0.00
1.58 CHLORIDE 6227066.150 6306 61654 4 -1.24
1.98 NITRITE 9390.079 64268 671758 2 -3.71
3.00 BROMIDE -30467.020 165460 3007441 2 -3.06
4.35 Unknown2 250550.636 176 2481 2 -1.45
5.12 PHOSPHATE 921.786 1542 24885 1 -5.16
6.52 SULFATE 4228.504 18597 36534 £ -w.24

FPEt CaORODATAPO11 O1.D67Sa,,,k:R31SOp

110.000

1M.000

130.000

105.000

uS 80.00

55.000

30.000

5.000

I -RUOW

N.O

ItS

7-SaAnT

I IJnaw2S-PHOSPHA

-20.000 I I I Iiji
1.00 2.00 3.00 4.00 .00 .00

Minums
7.00 8.00

a

223

on.Num

2
73

4
5
6
7
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Samole Name: LMCS/73C11C0 Date: Wed Oct 02 21:31:01 1991
Data File : c:\dx\data\91100101.019
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : 1 Inject#: 19 Detector: CDM-I

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
........... .......... .......... ........... .......... .......... ..........

External 1

Pk. Ret Component
ZNum Time Name'

101 2405 5Hz

Concentration

0.00 8.02

Heiqht

1000

Area 21. .Delta
Code

I 1.13 FLUORIDE 52.739 18, 7266 1 0. 00
2 1.67 CHLORIDE 69. 288 103S n42,! 2 -1.9b
S 1.93 NITRITE 501.;02 4632 Z333-7 - -2. O

4 2.97 BROMIDE 4B5.3Z10 27j, 24059 2 -2.73
5 3.38 NITRATE 533Z.44:3 2901 31125 2 2.57,
6 5. 10 F)HOSPHATE 506.601 E376 12795 1 -4. Ci
7 6.55 SULFATE 5S2.554 2497 43-01 1 -4.Z38

PHOSPHATE

I
.4ML

0.00 1.00 2.00 3.00 e.4.00
Minutfs

.y1

8.671

us 6.7 31M

3.671

1.171

.005.00 8.00 ?.00

224

I i

-1FiW c-1ddeAft111881.D19S~AwLA.CS/7311CO

4 - W4MkMTP1A11
7.au u
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R318 791-1A
Analysis: Sample Prep:
ACID DIGESTION ACID DIGESTION

Instrument: Procedure/Rev:
METTLER BAL SNF04495 LA-508-158/A-2
Technologist: Date:
L MORRISON 9-24-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A . L OTTMAR

Description Lab ID Description Lab D
1 INITIAL LMCS CHECK STD R316 -8508 11
2 REAGENT BLANK R317-8605. 12
3 SAMPLE 791-1A R318-8705 13
4 SAM DUP OF 791-1A R318-8805 14
5 SPIKE OF SAMPLE 791-lA R318-8905 15
6 FINAL LMCS CHECK STD R323-8505 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STO ICPI -9S4/10 mL ICP2-6S4/10 mL ICP3-8S4/10 mL N/A
SPIKE ICP1 -984/10 mL ICP2-6S4/10 mL ICP3-8S4/10 mL N/A

A-W-881 (W92

-a
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ACID DIGESTION ANALYSIS

Ic 16.B~S 16A k. Pp-i ;as= ~ it 317.05 106AM M 9-91 46 26

ACn-0IG ILA30ar1- ?4o 50VE r ~-U A044 J ~ 2
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R31 8 791-IA
Analysis: Sample Prep:
INDUCTIVELY COUPLED PLASMA ACID DIGESTION

Instrument: Procedure/Rev:
W839939 LA-505-151/8-0
Technologist: Date:
L MORRISON 11-19-91
Starting Time: Temperature:
13:14 N/A
Ending Time: Chemist:
14:23 L OTTMAR

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-8550 11
2 REAGENT BLANK R317-8650 12
3 SAMPLE 791 -1A R318-8750 13
4 SAM DUP OF 791 -1A R318-8860 14
5 SPIKE OF SAMPLE 791-1A R318-8950 15
6 FINAL LMCS CHECK STD R323-8550 16
7 17
a 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliguot Vol. and Alpuot Vol. AlIQuot Vol. Standard

LMCSCHECKSTD 9S4/lOmL 6S4/ 10mL 8S4/10mL N/A
SPIKE 9S4/ 10 mL 684/ 10 mL IS4/ 10 mL N/A

A-6000-881 (0SZ
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ICP ANALYSIS - ACID DIGESTION
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ICP ANALYSIS - ACID DIGESTION
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ICP ANALYSIS - ACID DIGESTION
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ICP ANALYSIS - ACID DIGESTION
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ICP ANALYSIS

d

- ACID DIGESTION
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ICP ANALYSIS - ACID DIGESTION
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R31 9 791-2A
Analysis: Sample Prep:
ARSENIC UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER - WA77479 LA-355-131/B-0
Technologist: Date:
D. R. JACKSON 10-01 -91
Starting rime: Temperature:
NA NA
Ending Time: Chemist:
NA K. FULLER

Description Lab ID _ Description Lab ID
I INITIAL LMCS CHECK STD R316-6596 11
2 REAGENT BLANK R317-5695 12
3 SAMPLE 791-2A R319-6795 13
4 FINAL LMCS CHECK STD R323-5596 14
5 15
6 16
71 1 17
8 1 18
9 19|

10 _20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 125B388/0.5 mL N/A

A-6000-881 (03192)
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ARSENIC ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CAUBRATION RECORD

Analyte: As
Procedure: LA-355-131 Revision: B-0
Instrument PEFKN ELMER Property No.: WA77479
Technoli st D. R JACKSON Payroll No.: 6C275 IDate: 10-01--91

Calibration $tandard: 128838C
Analyte Concentraton: 0.1000 ppm
Type of Calibration: UNEAR

Dilution Concentration Instrument Readin Unit
1 0.-00mL 0.O ng 0.000
2 0.200 mL 20.0 no 0.311
3 0.400mL 40.0 no 0.618
4 1.000 mL 100.0 no 1.494
5
6
7
8

S9
10

12
13
14
151
16
17
18
19
20
21

5 _ _ _ __ _ _ __mments:_ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _

A-6000-882 (0392)
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Addendum 16 Rev

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R31 9 791 -2A
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument Procedure/Rev:
MILTON ROY SPEC 301 - AL10724 LA-695-102/A4
Technologist: Date:
E. COLVIN 09-26-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist
NA 0. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5578 11
2 REAGENT BLANK R317-5678 12
3 SAMPLE791-2A R319-5778 13
4 FINAL LMCS CHECK STD R323-5578 14
5 . 15
a| 16
71 117 -

91 19
101 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol and Aliquot Vol. Alqo o.Standard

LMCS CHECK STD 75C11-6/0.1 ml N/A

A-6000-881 (03/92)

S _ __ __ ___ __ __ __ _ _ __ __ __ 15 __ __ ___ __ __.7_ _ _ 2__ _5
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE

R 31A.-5
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AC-SD-WM-DP-025
Aidenjuir 11 Rev 0

TODAYS DATE: 09-26-1991

PAYROLL NO.: 80028

Y-INTERCEPT= .006547
SLOPE= .160252

SAMPLE ID#: R-317 BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.011 A

SAMPLE ID#: R-316 75C11-S STD
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.748 A

SAMPLE ID#: R-318
SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.424 A

SAMPLE IDO: R-318 DUPLICATE
--.SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.428 A

SAMPLE IDO: R-318 + SPIKE
1'SAMPLE SIZE: 75OUL + IOOUL-10ML-500UL 75C11-S SPIKE
.,.3VL AND ABS= 580NM 1.150 A

rSAMPLE ID#: R-319
SAMPLE SIZE: 750UL
VVL AND ABS= 58ONM 0.317 A

"bAMPLE ID#: R-320
.,SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.310 A

SAMPLE ID*: R-321
,SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.317 A

SAMPLE ID#: R-322
SAMPLE SIZE: 750UL
WVL AND ABS= 58ONM 0.327 A

SAMPLE IDV: R-323 75C11-S STD
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.740 A

_ . 37
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CALIBRATION CURVE LACHAT NON-DISTILLED 25ML

CYANIDE DATE: 8-28-1991

CALIBRATION STANDARD 0 351-M, 1006 MG/ML CYANIDE

DILUTION FACTOR = 10/.1 = 100, WORKING STANDARD = 1006 /100 = 10.060

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS

BLANK * 0 * .006 * 0 *
* * * *

50UL * .503 * .0930 * .0870 *
* * * *

500UL * 5.030 * .8320 * .8260 *
* * * *

1000UL * 10.060 * 1.6180 * 1.6120 *

Y INTERCEPT = .006547
SLOPE = .160252
C C = .999921

. . . =
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument Procedure/Rev:
WC16134,WC16129 LA-514-113/A-0
Technologist: Date:
M. MYERS 10-09-91
Starting lime: Temperature:
NA NA
Ending nme: Chemist
NA D. HERT

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-5511 11
2 REAGENTBLANK R317-5611 12
3 SAMPLE 791-2A R319-T11 13
4 FINAL LMCS CHECK STD R323-5511 14
5 15
6 161
71 1781 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Algquot Vol. Standard

LMCS CHECK STD 27C1 1AY/0.02 mL | N/A

A-6000-a81 (03/92)

-~ 239
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DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE

V

Irc 316. -5511 lmd 9-19-91 1.35 2*
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File: 00673.001 DSC METTLER 08-Oct-91

23.269 mg Rate:10.0 *C/min Ident:6823.0 Mettler GraphWare TA72PS.1

Step Analysis
Height 4.19 mW

0.18 W/g
ResiC. 2.83 mW

0.12 W/g
Opeak 134.9C

Step Analysis
Height -1.52 mW

-0.07 W/g
ResiC. 2.41 mW

0.10 W/g
Dpeak 232.50C

R316-LMCS/27
27 C, I~ k AK

100.
S S S S J

200. 300.
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rRS 17-BLANK File: 00659.001 DSC MIETTLER 09-Oct-91
0. 000 mg Rate: 10.0 OC/min Ident: 5823.0 Mottler GraphWare TA72PS.1

A
0

R31.7 BLANK
IDI

C ~ C

1 0 0 .0 0 . 0 0 . 4 0 . O



END SCREEN OC

TEMPERATURE

100.0--

400.0-

447.9

OC

WHC-SD-WM-DP-025
Addendum 16 Rev 0

HEAT FLOW
EXOTHERMAL-->

5.0000 wmg-

******** METTLER TA4000 SYSTEM *********
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R319
21.551 mg Rate: 10.0 C/min

1 ; i

File:00675.001

Ident:6823.0

DSC METTLER o0-Oct-Si
Mettler GraphWare TA72PS.1
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0x
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100. 200. 300. 400.
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C
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END SCREEN OC

TEMPERATURE OC

100. 0-

200.0-

300.0-

4",r

Addendum 16 Rev 0

447.8

HEAT FLOW
EXOTHERMAL-->

50.000 mn

******** METTLER TA4000 SYSTEM *********
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R323-LMCS
11.231 mg

A
0
'C

r
Sf

Rate: 10.0 *C/min
File:00680.001

Ident:6823.0

DSC METTLER 09-Oct-91
Mettler GraphWare TA72PS.1
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END SCREEN OC

TEMPERATURE 0 C

447.8

HEAT FLOw
EXOTHERMAL-->

I 50.000 mU

4

******** METTLER TA4000 SYSTEM *********
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-D66
IGURATION

26-NOV-91 8:14

E INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAG 2
TAU SIGNAL 2
E DI"IN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PTIOO
ft8 PT100
C PT100

TEAT P

EAT I
AT D

GOOL 1
COOL 2

ptOOL 3

.1

A?
B2
2

T2
3
83
ft

cm;LCCkf pg ~w

255
1
12
0
.93
2400
16
0
.93
1850

14eecv rijouz ck16' ;

MSCA LulA i &1'JLCiIt

600.
-50.
.21610
.74150

-. 10116
3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01538

******** METTLER TA4000 SYSTEM *********

248



WHC-SO-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-3 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791 -2A
Analysis: Sample Prep:
MERCURY UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-325-102/B-0
Technologist: Date:
D. R. JACKSON 10-17-91
Sterling Time: Temperature:
8:00 N/A
Ending Time: Chemist:
2:00 R. K. FULLER

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R316-5597 11
2 REAGENT BLANK R317-5697 12
3 SAMPLE 791-2A R319-5797 13
4 FINAL LMCS CHECK STD R323-5597 14|
5 1i|
6 16
71 17
a 18
91 19|

101 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 125B380/1.50 mL 1.500 mL

A-6000-881 (0U9)

249
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WHC-SD-WM-DP-025
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CAUBRATION RECORD

Analyte: Ho
Procedure: LA-325-102 Revision: B-0
Instrument PERKIN ELMER Property No.: WA77479
Technoklgist D. R. JACKSON Payroll No.: 6C275 TDate: 10-17-91

Calibration Standard: 124838D
Analyt Concentration: 0.1000 ppm
Type of Calbration: UNEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL ' Ong 0.000
2 0.750 mL 75 nQ 0.278
3 1.500 mL 150 ng 0.481
4 3.000 mL 300 ng 0.934
5
6
7 [
8
9

10
11
12
13
14
15
16
17
18
191
201
211-

Comments:

A-6000-82 (x
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
AMMONIA UNDIGESTED

Instrument: Procedure/Rev:
ALI 0665,AL1 0696 LA-634-102/D-0
Technologist: Date:
S. LAI 09-26-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5528 11
2 REAGENT BLANK R317-5628 12
3 SAMPLE 791-2A R319-5728 13
4 FINAL LMCS CHECK STD R323-5528 14
5 15
6 _16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCSCHECKSTD 4C11-QP N/A

A-6000-881 (03/92)

-'254
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
r2-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
DETERMINATION OF HYDROXIDE ION IN SOLUTION UNDIGESTED

instrument: Procedure/Rev:
FISHER - WA77509 LA-661-102(F-1
Technologist: Date:
M. BIERMAN 09-25-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA I S. ISAACSON

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5529 11
2 REAGENT BLANK R317-S629 12
3 SAMPLE 791-2A R319-5729 13
4 FINAL LMCS CHECK STD R323-5529 14
5 15 -
6 16
7 117
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Bock No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9C11AF/0.1 mL 0.100mL

A-6000-881 (03/92)

256
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Acdendum 16 Rev 0

DOCUMENTATION SEP 25 '19914 9:54 AM

ANALYST:- LOCATION:22

TITRANT I

INDICATING ELECTRODE -

REFERENCE ELECTRODE - rf&C

SAMPLE:P---------------

SETUP PARAlPETERS

MODE:
ELECTRODE STOZ:
EQUILIBRATION TIME, SEC:

MODE:
ELECTRODE STDZ:
dE/dU SIGN:
ML LIMIT:
PH LIMIT:
TITRATION RATE:
SENSITIVITY:
DISPENSE, ML:
PLOT GAIN:
COMPUTATION:
TITRANT NORMALITY:
SOLUENT BLANK:
MULTIPLIER:

DIRECT READ PH
PH
15

DRU TITRATION
PH

2.*50
3.
1
I
9.
5
CONCENTRATION
9.190
S.
9.

LAST ELECTRODE STANDARDIZATION: SEP 25 1991 12:37 AM

258



SAMPL, NUMBER:
SAMPLE DATA:
DIRECT READ PH:

o i
-4-

2
-I.

1 '
316.

12.635

3
-I-

Accentum .6 'ev ?

DERIVATIVE OUTPUT, dE/dU

4
4t

5
-I.

6
+ -

WbRU TITRATION:

<- EP 1

<-- EP 2

Cl%
EQUIVALENCE PH

9.65

6.0

TITRANT UOLUME

0.534

0.680

COMPUTATION

6.0609

9.0000

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 10:14 A"

!,I

259

7
-I-

S
-t

9
+

19
-4



SH-ePL NuNstM' 2
SAMPLE DATA: 316.
DIRECT READ PH: 12.843

8 1 2 3
I I I

WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

DERIUATIUE OUTPUT, dE/dU

4 5, 6
I I i

7
+

<-- EP 1

<-- EP 2

<-- EP 3

DRU TITRATION:

EQUIVALENCE PH

9.63

8.03

5.44

TITRATION TERMINATED BY PH LIMIT.

SEP 25 ,1591 18:23 AM

TITRANT UOLUME

0.528

0.649

0.702

COMPUTATION

0.8000

0 .0000

0.8000

S
-*-

9
-I-

18
-I

260



SAMPLE NUMBER:
SAMPLE DATA:
DIRECT REAO PR:

1
317.
5.058*

Addendum 16 Rev 0

. DERIUATIUE OUTPUT, dE/dU

0 1 2 3 4 3

DRU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

,-fSAMPLE NUMBER:.
SAMPLE DATA:

-DIRECT READ PH:

19:25 AM

2
317.

5.748

DERIUATIUE OUTPUT, dE/dU

4 5 6 7 8 9
I I I

--DRU TITRATION:

,TITRATION TERMINATED BY PH LIMIT.

-SEP 25 1991. 10:27 AM

a'----

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

3
317.

5.237

DERIUATIUE OUTPUT, dE'dU

a 1 2 3 4
I I I I I I I

DRU TITRATION: too?

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 10:29 AM

6 7 8 9 18

.8'1

.9

1 2 3 1
-I

5 6 7 B 9 1@

26±

i i i i i I | |
1 Em
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Addendum 15 Rev 0

SAMPLE NUMBER: 2
SAMPLE DATA: 319.
DIRECT READ PH: 11.823

DERIUATIUE OUTPUT, dE/dU

- 1 2 3

-a

4 5 7 a S

<-- EP 1

<C- EP 2

<-- EP 3

<- EP 4
DRU TITRATION:

EQUIVALENCE PH_ TITRANT UOLUME COMPUTATION

9.64 . 0.662 8.0888

8.57 9.821 9.8068

7.86 9.953 9.9000

3.61 1.279 @.Gss 26Z

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.



SAMPLE NUMBER: 1
SAMPLE DATA: 319.
DIRECT READ PH: 11.835

WHC-SD-WM-DP-025
Addendum 16 Rev 0

8

fl

0'

TITRATION:

EQUIVALENCE PH

9.68

7.16

3.43

TITRAvrION-TERMINATED BY PH LIMIT.

SEP 25 1991 2:16 PM

TITRANT UOLUME

9.672

0.97e

1.323

COMPUTATION

6.9998

S.ses9 .9298

6.9999

1
+ '

2 3
-i-

DERIVATIUE OUTPUT, dE/dU

4 5 6

I I I

<- EP I

<-- EP 2

7
+ .

a
-t

9
-I-

16
-I

<-- EP 3

ORU



Addendum 16 Rev 0

SAMPLE NUMBER:
SAMPLE DATA:
'IRECT READ PH:

1. %
323.

12.021

DERIVATIVE OUTPUT, dE'dU

2
-r

3
+ .

_5RU TITRATION:

EQUIVALENCE PH

9.68

7.99

5.06

TITRANT VOLUME

0.533

0.656

9.711

COMPUTATION

0.00060

6.080

0.8008

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

-264

*I
4
-i-

5
+

6
--

7
-t

8
-r

9
+

18
-I

0 <-- EP 1

<-- EP

<-- EP

2

3

3:11 PM



Addendum 16 Rev 0

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

2
32U.

12.0

3

-4

DERIUATIVE OUTPUT, dE/dU

4 5 6

-. 3-

TITRATION:

EQUIUALENCE PH

9.69

cy' 6.69

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 3:24 PM

TITRANT VOLUME

0.542

0.676

COMPUTATION

0.8900

0.e00

-- 265

e

-.

1 2 7
-1-

8
-r

9
-t

16
-1

<-- EP 1

<-- EP 2

. Immmow-



Wd --m DR --025-
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
SELENIUM UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER - WA77479 LA-365-131/B-1
Technologist Date:
M. MYERS 09-23-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist
NA K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5596 11
2 REAGENT BLANK R317-5696 12
3 SAMPLE 791-2A R319-5796 13
4 FINAL LMCS CHECK STD R323-5S96 14
5 is
6 16.
7 17

9 19
10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Val. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECKSTD 12583BA/0.5 mL . N/A

A-6000-881 (03/92)

5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



A:dendum 15 Rev 0

SELENIUM ANALYSIS - UNDIGESTED SAMPLE

Zc36-59 0A 9-19-92 1335 12&

B. LA365-131 RECAvERY WATE2

p SID

EDP R743 SE/HYDAMI" -
SI fTljjfAW RESZLTA E' IIS
BID VAL/.geCa 'REC IcL*

gesw

- - IA.

6-d-- - -
3.- 57610 91-9 sco2

--

A - 33.4
-I-.*-

/.

U *"*'.

267

R~ 3.-59 116. 9-19-91 11745 26-&

131 '
--E - -

'""''' c-....

WRE*Nl ULANK

d/ 00

-- 45.6 1064

Lk. L.-36b-131 RECOVERY W11 W, c

E-DP R7'43 SE/11YOD
STDMO 4 gfrA RES2LT t 9. /zC
SID VAI,/.,ot' -4REC PCO7&

ib v. ratcc zor 4.

- .n..t _.__



WHC-SD-WmDP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Analyte: Se
Procedure: LA-365-131 Revision: B-1
Instrument HYDRIDE 44 Property No.: WA77479
Technolooist M. MYERS Payroll No.: 6C823 Date: 09-23-91

Calibration Standard: 124B38A
Analyte Concentration: 0.100 ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL 0.0 no 0.000
2 0.200 mL 20.0 no 0.435
3 0.400 mL 40.0 na 0.946
4 1.000 mL 100.0 ng 2.087
5
6
7
8
9

10
11 _
12
13
14
15
16
1718 -
19
20 1
211-

Comments:

A-6000-882 (0392)

- 2R8
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A:dendumi 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

instrument Procedure/Rev:
WA90787 LA-510-112/C-2
Technologist: Date:
J. SOLBRACK 10-18-91
Starting Time: Temperature:
00:30 NA
Ending lime: Chemist:
04:30 K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5506 11
2 REAGENT BLANK R317-5SWO 121
3 SAMPLE 791-2A R319-5706 131
4 FINAL LMCS CHECK STD R323-5806 141
5 15
6 16
7 1 178 18
9 19

101 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 15C1 1BJ/.20019 mL N/A

A-6000-881 (03/9Z

270

(71



WHC-SD-WM-DP-025 -

Addendum 16 Rev 0
.SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

:ls31. -5506 16s I9-19-91 13A35 24
-PS C-e~ -..

i.Y.IIG *tai.
LA-51 1 1 2  REC y IlTE 0

6TDlSrff RIA. A9 U49C

a. sa

e ~~v199 13142 26- 2 3734

- - - BTD I2o..

W'Ro - o-3 s%-

- . .. ..w.. Ir , A

- 4- - - ' -f

2*4

*- --

I- -*M-t7h

-- V.n

0

?I-

A *

-a27:1



WHC-SD-WM-DP-025
Addendum 16 Rev 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SA1PLE

/.g/ >r
a- -;

272

313- 65d sa 9-19-*91 1.3 2

SF0 LA-51O-112 RECOVERY IdirT2

ETD

GTUN tCc,.tr IMW.T t.4W34Y
STO VAL 1.44Mr :MEC 9

aa.



WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
!2-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA-622-102/B-0
Technologist Date:
M. MYERS 09-25-91
Starting Time: Temperature:
00:29 NA
Ending Time: Chemist
04:18 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5527 11
2 REAGENT BLANK R317-5627 12
3 SAMPLE 791-2A R319-5727 13
4 FINAL LMCS CHECK STD R323-5527 14 -
5 15
6 16,
7 178 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. AliQuot Vol. StandardLMCS CHECK STM 69C11K/0.05 mL - N/A

A-6000-881 (03/92)

273



Addendum 16 Rev 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

-i

- a

- - ~LLL
4, 5.a..*eii.'if

a 3,.-l '7" tiAS 7 .1- ",.,6 25

S .A 44--102 /L

- - */-aw - --99 -a -
- .-- -.....

Iii i . - S . tO IS ~ a ifw~ Na it -.

n:.2..
a S.IR' -lCA II mM

! .;IS) W. :at 7 uc.7
o1*

274-

"- --- , - Ia -

VIL..

Iz~-.-a- - -p

qa *

I&M ii lI K~e . 1-9 ist

a~mm ... , I. ... a... c.. .. -. .

a - - - - - - - - : M - - . .

- - -: - - -pS

aPM. i.~ toes#-9.1 Ubq#

I

I



WHC-SD-WM-DP-025
Adde.ndum I6 Rev 0

COULOUETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: STD RJI/e

Blank = 0
X Difference = 10

Date: 09-25-1991

Samole Size = 50
Min Readinas = 7

Time: 00:45:11

Dilution Factor
Max Readinos =

==== Anal vsi s
1. 0 1

2.01

3. 01

4. QI

5.01

7.01

Time ==- Coulometer ==== % Difference ==
0. CI

104.90

117.60

121.40

123. 00

124.00

124.80

0. 00

I 00. 00

10.88

3.13

1.30

0.81

0.64

124.8 - 0

124.8 - 0

)( 1 )/( 50 )

) ( 1 ) / ( 50 ) (12)

= 2.496 a/L Carbon

= .208 Molar Carbon

Samole Run Bv:

-iTc

Readina
I

1
7

6

7

6CB23

275

I 1 11



WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: BLANK

Blank = 0
% Difference = 10

Dates 09-25-1991

Samole Size = 50
Min Readinas - 7

Time 00:29:30

Dilution Factor = I
Max Readinas = 7

== Readino

2

4

C

-J

7

Analvsis
1.01

2.01

3. (1

4. 01

S. 01

6.01

7.01

Time =n Coulometer
0.80

1 .60

2.30

3.00

Z.60

4.50

5.10

% Difference
-525.00

50.00

30.43

23.33

16.67

20.O)

11.76

( 5.1 - 0 )( 1 )/( 50 ) = .102 a/L Carbon

( 5.1 - 0 )( I )/( 50 )(12) = 8.499999E-03 Molar Carbon

Samole Run Bv:

C

M

01

.-, I

e002e

Z76



WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R319

Blank = .11
% Difference = 10

== Readino ==== Analvsis
1 1.01

2.01

3.01

4.01

5. 0 1

6.01

7.01

Date: 09-25-1991

Samole Size = 50
Min Readinas = 7

Time -- Coulometer
0.00

111.70

118.30

121.00

122.70

123. 80

124.50

Time: 01:53:53

Dilution Factor
Max Readinos =

1
7

== Difference ==
0o. 00

100.00

5.58

2.23

1.39

0.89

0.56

124.5 - .7706236

124.5 - .7706236

)( 1 )/( 50 )

)( 1 ) (50 ) (12)

= 2.474588

= .2062156

o/L Carbon

Molar Carbon

Samole Run Bv:

2 7 25

-nkc,

6C623



-WKC-SD--WM-DP-025

Addendum 16 Rev 0

COULOMETER ANALYSIS REPORI
TICTOC Rev. 0

Samole: R323

Blank = .11
% Difference =

Date: 09-25-1991

Samole Size -

Min Readinas10
50

7

Time: 04:18:14

Dilution Factor
Max Readinas =

== Readino
1

2

0%

Analvsis
1. 01

2.01

3.01

4.01

5.01

6.01

7.00

Time -=-- Coulometer
0. 00

112.90

123.20

125.50

126.50

127.30

126.10

% Difference a

0.00

100.00

8.36

1.83

0.79

0.63

0.62

- .7705304 )( 1 )/( 50 ) - 2.54659 o/L Carbon

( 128.1 - .7705304 .2122158 Molar Carbon

Samole Run

1

( 128.1

sv: 6CS23

278

)( I )/( 50 )(12) =



WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791 -2A
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL 5011- WC16130 LA-344-105/8-0
Technologist: Date:
M. MYERS 10-28-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA ' D. BISENIUS

Description Lab ID _ Description Lab ID
I INITIAL LMCS CHECK STD R316-5526 11
2 REAGENTBLANK R317-5626 12
3 SAMPLE 791-2A R319-5726 13
4 FINAL LMCS CHECK STD R323-5526 14
5 15
6 _16
7 17
8 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18 _ _ _ _ _ _ _ _ _ _ _

9 19
10 1 | 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 70C111/0.2 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)

,r)



-WHR-sD-WM-DP-025
Addendum 16 Rev 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

- --

a - a - -

A 317.-Mg62 104A5 9-19f 13,qn .

TQC - Lfr-344-10S tA/L

7 j .,..u, iguw.t
-. " %"""i

-~i~ a a ani.- &=-

- 1

?-
1 36 4mz iI

r .ac. -...
8Arthtlfl I i.F hI,

STDN -of-l RESULT r00B7-04 6 qtwt-
STD C 1EC & &4A

".- . .- *...

90*

0'

280

TW. 73- 4-1- 17 re ff

S356 c=Ta:

STU VAL U" M 3A

- - - A
Ft 31Y.'-572 106AM 9- 1 51

.* ... t a.. -a

N,

7)

CY

- --

som

-



d,:jenUl 15 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

STD 01

A 4-I9-9N
Date: 10-27-1991 Time: 01:10:43

Blank.= .4567049
% Difference = 10

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

==== Analysis Time ==== Coulometer
1.01

2.01

3.01

4.01

5.01

6.01

7.01

0.00

42.40

51.00

55.00

57.10

58.30

59.10

===% Difference
0.00

100.00

16.86

7.27

3.68

2.06

1.35

59.1 - 3.1996 )( 11 )/( 200 )

59.1 - 3.1996 H 11 )/( 200 )(12)

= 3.074522

- .2562102

g/L Carbon

Molar Carbon

Sample Run By: 6C823
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R317 BLANK

Blank = .4567049
% Difference = 10

Date: 10-27-1991 Time: 01:29:09

Sample Size = 200 Dilution Factor = 1
Min Readings = 7 Max Readings = 7

== Reading ==== Analysis Time ==== Coulometer
1 1.01 0.00

2

4

5

6

2.01

3.01

4.01

5.01

6.01

7.017

1.70

2.80

3.40

3.90

4.40

4.80

===% Difference =
0. 00

100.00

39.29

17.65

12.62

11.36

8.33

( 4.0 - Z.1996 H 1 )/( 200 ) = 8.002001E-03

( 4.8 - 3.1996 )( 1 )/( 200 )(12) = 6.668334E-04

g/L Carbon

Molar Carbon

Sample Run By: 6CB23

a-
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WHC-SD-WM-DP-025
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COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R319 Date: 10-27-1991 Time: 04:34:57

Blank = .4567049
% Difference = 10

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

== Reading ==== Analysis
1 1.01

4

5

6

2.01

3.01

4.01

5.01

6.01

7.017

Time ==== Coulometer ==== % Difference
0.00 0.00

6.70

13.80

16. 10

17.50

18.40

19.30

100.00

51.45

14.29

8.00

4.29

4.66

19.3 - 3.199513 )( 11 )/( 200 ) = .8855267

19.3 - 3.199513 H 11 )/( 200 )(12) = .0737939

Sample Run

g/L Carbon

Molar Carbon

By: 6C823

en Z.

11

CY'
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Addendum 16 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: -F322.7it3t-S Date: 10-27-1991 Time: 05:22:10

Blank = .4567049
% Difference = 10

== Reading ==== Analysis
1

2

1.01

2.01

3.01

4.01

5.01

6.01

7.01

4

5

6

7

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

Time =-== Coulometer = 7 Difference ==
0.00 0 . 00

25.90

47.20

53.80

56.90

58.60

59.60

100.00

45.13

12.27

5.45

2.90

1.68

59.6 - 3.199987 )( 11 )/( 200 )

59.6 - 3.199987 )( Ii )/( 200 )(12)

= 3.102001

.2585001

g/L Carbon

Mnlar Carbon

Sample Run By: 6C823_

284
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WH-SD-WM-DP-025.
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

instrument: Procedura/Rev:
DIONEX 4000 - WB54423 LA-33-105/B-0
Technologist Date:
M. MYERS 09-30-91
Starting Time: Temperature:
22:35 - 09-30-91 24-25degC
Ending Time: Chemist:
00:32 - 10-01-91 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5571 11
2 REAGENTBLANK R317-5671 12
3 SAMPLE 791-2A R319-5771 13
4 FINAL LMCS CHECK STM R323-56571 14
5 15
6 16
7 17|
8 s 18
9 19

10| 20\

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Twe and Aliquot Vol. and Aliquot Vol. Alicuot Vol. Standard

LMCS CHECK STD 73C1 1CO/0.1 mL N/A

A-6000-881 (03/92)
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ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE

FLA-n3:3-105 f I-acovER" EW 2a" 0

srua7cuco ona.a
srn vA. g. :Qsl

--R 319.-5f71 106M 9-1"-l 1a7 5

P LA-=-LS010 
1.9T2 ±0

- ?1-2A

--
Rk 317. -U71 I0A 9.19-9 MAID 2

F ~LA-=33 105 BCVW Ii1.

F\ n

-. 4

EUP R974 aDime
STDIe,ac REVJL.T

STD vAj* 74** *A=C~ 14. L-4
me~s.... -... ay o .

sa v.s. am - a-
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

Instrument Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/8-0
Technologist Date:
M. MYERS 09-30-91
Starting Time: Temperature:
22:35 - 09-30-91 24-25degC
Ending Time: Chemist:
00:32 - 10-01-91 D. HERT

Description Lab 10 Description Lab ID
I INITIAL LMCS CHECK STD R316-5573 11
2 REAGENT BLANK R317-5673 12
3 SAMPLE 791-2A R319-5773 13
4 FINAL LMCS CHECK ST R323-5573 14
5 15
6 16
71 17
8 |18
9 |19

101 1 _20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL N/A

A-6000-881 (03/92)

- 2S7

I

f0'



WHC-SD-WM-DP-025
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ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

R 36..-5573 In", 9-19-91 113.35 27

IIw LA.S=3105 MCruImERY -1 =l 4

? SlTD

ED R978 DIhX
SiD Mal.UIcDRES.T S. 3
sin vAnS7.SbO usc A.j

asi -- aage a- aug - ms

-- -- -- -- --.--- -

79-19-91

ian LA-if3-1OS PPti E1112+0

- ce

-a

-m= - 571 *57i 1a-- -A 33.-57~ 101A4 9-19-91 I.iq b

M03 LA+-333-105 RECOVERY WI2 e

SID

EDP R978 DrlEx

STD r-3.4e.. RES? LT
STEP VAL -:WC t 7EC o

**Z J lmi' sine amn4.
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

. i I I I I

.Z-...2.-r/
L/cf- 7- A C, 0~~

DIONEX.METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name : systemi/gpm
Number of Detectors.............
Detector I Type.................
Detector I real time plot scale
Run Time (minutes)..............
Sampling Rate (seconds).........

............

............
(us) ........
. . ... .. .. .. .
. .. .. .. .. . ..

DETECTOR I PARAMETERS --
Report Options

..Save Data File.............................................
Data File Names c:\dn\data\91092201.DOS
Create ASCII Report File.....................
Print Report.................................

nList Peaks Not Found in this run .............
Report Unknowns Found in this run ............
Print Chromatogram...........................
'Autoscale Chromatogram to Highest Peak.......
Fill Peaks with Color .......................

'Draw grid Lines on Chromatogram..............
Label with Peak Number.......................

-Label with Retention Times on Chromatogram...
Label with Component Name....................

,Format File Namet c2\tx\method\default.prf

Integration Parameters
Starting Peak Width (seconds).................
Peak Threshold (mV or us/data pt interval)....
Peak Area Reject.............................
Area Reject for Reference Peaks..............
Percent Retention Time Window for Reference P

...... .......... S...

eaks..........

Integration Timed Events

Time Description
-------------------------------------------------------

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection

1.77
1.77 Enable end of peak detection

289

1
CDM-i
20.00
8.50
0.20

Yes

No
Yes
No
Yes
yes

No
Yes
No
Yes

10.0
0.500
1000
1000
5. 0

4.

.

I I q. I

. .. .. .. .. .. . .. .

. .. .. .. .. .. . . ..

...............

. .. .. . .. . .. .. ..

. .. . .. .. .. . ... .

.

.

.

.
.
.



WHC-SD-WM-DP-025
Addendum 16 Rev 0

Calibration Parameters

Number Of Levels for Calibration
Calibration Fit Type............
Replace Or Average Calibrations.
External or Internal Calibration
Calibrate by Area or Height.....
Default Injection Volume........
Default Dilution Factor.........
Response Factor for Unknown Peak!
Calibration Standard Volume ....
Internal Standard Volume .......
Sample Unit .....................

6
Quadratic
Replace
External
Area
1.0
1.0
1.0
1.0
1.0
PPM

290
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Component 0 1 FLUORIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Area*t2
KO - 8.52797E-002
K1 - 6.06440E-005
K2 - -6.1718E-011

Retention Time
Window Size

Level Amount Area Height

I 1.2000IE-001 1437 225
2 3.00000E-001 4035 566
3 6.0000E-001 9217 1141
4 1. 20000E+000 165'i.7 2218
5 2.30000E+000 37534 4812
6 4.40000E+000 76890 9371

Component * 2 CHLORIDE
Reference PeAk FLUORIDE
Amount - KO + Ki*Arra + I2tArrat*2
KO = 3.93335E-02
K1 - 1.01273E-Q104
K2 =-9.35560E-1i

Le'vel Amount Area

Retention Time
Window Size

Height

I 1.60000E-001 1319 217
2 3. 90:0010E-.00 I. 3754 568
3 7. 80000E-001 6742 1045
4 1. 50'OOE+00Y) 14461 1975
5 3. O09010E+000 30237 3987
6 5.90C'OOE+000 613 Q5 910

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - kO + 1itArea + K2tAreat*2
V(. - 4.88691E-001
K1I 1 .33960E-004
K2 = 5.52630E-012

Retention Time
Window Size

Level Amount Area Height

I 1.08000E+009) 6239 874
2 2.69000E+lo0 17299 2252
3 5. 375E+ooo 54328 4729
4 1.062(11E+001 72797 9300
5 2.03500E+001 153501 19401
6 4.01500E+001 292053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount - KO + K1tArea + K2tArea**2
KO M 4.01960E-002
II1 - 2.00453E-004
K12 - -1.0000E-010

Retention Time
Window Size

2.90
7.00.

Level Amount Area Height
----------------------------------------------------------------
1 1. 56000E4 000 7660 753

3. 704('0E+000 20706 18980
7. BOOE+oO 3668 3455

4 1. 5400c.E+00I 78061 6644
5 3.02000E4001 165133 12632
6 5.8 IOCOE+001 350930 24386

291.
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

Component # 5 NITRATE
Reference Peak FLUORIDE
Amount - KO + kItArea + I2*Arpat*2
Ko - 3.026tiE-001
K1 = .1.61787E-04
K2 = -5.83501E-011

Retention Time
Window Size

Level Amount Area Height
----------------------------------------------------------------
I 1.37000E+000 7543 727
2 3.4300C'E+O00 1M321 1803
3 6. 830010E-+01'1 40244 3563
4 .--- 35000E+001 93386 74010
5 2.61000E+001 173503 13640
6 .1C0(E+001 36090? 2563?

Component # 6 PHOSPHATE
Reference Peak FLUORIDE
Amount = KO + KitArea + K2*Areat*2
KO M 5 .53452E-001
K1 M 3.53243E-004
K2 M -3.51156E-OtC

Retention Time
Window Size

Level Amount AroA Heiqht
----------------------------------------------------------------

1. 1900E+0C 2277 162
2 2.98000E+000 7242 453
3 5. 9300'E+C'C'0 15 025 935
4 1. 17400E+011 31660. 193:3
S 2.3030'E+C0IV 69135 413'
6 4.43700E+001 14474? 8447

Component * 7 SULFATE
Reference Peak FLUORIDE
Amount - KO + K1*Area + 12*Area**2
KO - 3.55734E-001
K1 = 1.27491E-004
12 - -3.79359E-011

Retention Time
Window Size

6.15
10.00%

Level Amount Area Height

I 1.40000E+00 9419 543
2 3.50OOOE+C'0 244?? 1382
3 6.960E+00 52303 219f
4 1.37800E+001 107173 5909
5 2.70400E+001 225632 12225
6 5.20700E+001 471630 24686

292
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

IC Control Files C:\DX\MET"IOD\SYSTEMi.TE

Step Time Description
-----------------------------------------------------------------

Init CDM-1 AutoOffset Off
Init CDM-1 Recorder Mark nFF
Init CDM-i Temp. Camp. - 1.7 / Deo C
Init CDM-I Recorder Range i .. uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init AC! Autosmp OFF
Init ACI RLY 2 OFF
Init ACT TTL I OFF
Init AC! TTL 2 OFF
Init AC! AC I ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM-i AutoOffset ON
I' Q.t. Start Sampling
1 0.0 GPM Reset OFF
2 0.1 COM-1 Recorder Ranqe - 10.0 uS
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 AC! Autosmp ON
5 8.0 AC! Autoamp OFF

GpmFiler Cs\DX\METHOD\SYSTEMi.GPM
Lo Pressure Limit - 209
Hi Pressure Limit - 2000
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow. 71 %2 X3 X4 VS V6 Comment
---------------------------- ------------

0.0 2.0 84 83 9 0 0 0

293
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Sample Name: BLANK Date: Mon Sep 30 22:35:47 1991:
Data File : c:\dx\data\91093071.DOZ
Method ! c:\dx\method\SYSTEM1.met
ACI Address: 1 System : I Inject#: 2 Detector: CDM-1

RPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
--------------------- --------------------------------------------------

E'ternal 1 1 2555 5Hz 0.00 8.52 1000

rk. Ret Component Concentration Heiqht Area 8l. %Delta
'Nrrm Time Name Code

-----------------------------------------------------------------------------

Fiw c-IIdafIaIMOB7f.DoZ a s&7- SLAM

8.SS91

3.869

1.169

-1.
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 0.00

Mnul

294
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Samole Name: LMCS/73C11C gIQ Date: Morn Sep 3.0 22:45:24 1991:
Data File c:\dt\data\9093071.D03
Method c:\dx\methodi.SYSTEM1 .met
A1CI Address: I. Systes, : I IniEct# Detector: CDM-1

Rf&FORT VOLUME IIJTION POINTS RATE START STOP AREA REJ

fterna1 1 101 2555 )Iz 0.00 8.52 100

r-l. Ret Component Concrnitration Iieiqhi Area Pl. %Delta
-tLI Time Name Code

------------------------- *-.-- -----------

" 1.13 FLUORIDE 53.564 I. 17- 7411 1 n.oq
1.67 CHLORIDE . 71.733 104 6666 2 -1.96

- 1.'8 NITRITE 501.700 4572 33387 2 -2.30
4 2.75 PROMIDE 487.5 2681 2413K 2 -3.28

3.38 NITRATE 529.531 2918 ZOG8i 2 2.53
5 5.12 PHOSPHATE 527.513 369 13397 1 -. 76

6.55 SULFATE - 536.801 2510 43340 1 -4.78

Rie.: cldrddataISglM371.D3 Sa nw: LtMCS/73Ct11C

1.195

I I

1M -M

L- T *-PtM7W4ATF

p
'I

3M 4.0 50 8.0 7.W 9.w
Mndes
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WHC-SD-WM-DP-025
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Sample Name: R317 Date: Mon Sep 30 22:55:18 1991:
Data File : c:\dx\data\91093071.D04
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : I Inject#: 4 Detector: CDM-1

RUORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-o-------------------------------------------------

Enternal 1 1 2555 5Hz 0.00 8..52 1000

W. Ret Component Concentration Heiqht Area Bl. %Delta
Num Time Name Code

-----------------------------------------------

-- ?.EB

3.665

1.165

-1: 351 -

0.00

226

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minutes

I
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Samole Name: R319 Date: Mon Sep 30 23:54:00 1991:
Data File : c:\d.x\data\91093061.D10
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 10 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
----------------------------------------------------

External 1 10201 2555 5Hz 0.00 8.52 1000

-Pk. Ret Component Concentration Height Area Bl. 4Delta
Num Time Name Code

------------------------------------------------------------

1 1.13 FLUORIDE 5903.774 1173 8206 1 0.00
2 1.98 NITRITE 10513.380 585 4045 1 -2.30
3 3.42 NITRATE 31626.026 1697 17402 1 Z.54
4 6.63 SULFATE 5195.433 83 1205 1 -3.16

fiaWCIidaISG1SJWLD1U awmwR1B

11.165

am

8.185

U165

3.M8

1.185

-1.
ax

1-RUOME
2-I

AL
4-SUFATE

AL

2 3.0 4. 50 6.00 7.0 U0

I

I10 1AD
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Sample Name: LMCS/73C11C0R&Jj -U-W' Date: Tue Oct 01 00:32:59 1991:
Data File : c:\dx\data\919361.D14

t Method c:\dM\method\SYSTFM1.met
ACI Address: 1 System : 1 Inject#: 14 Detector: CDM--1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E.. terna 1 101 2555 5Hz 0.00 8.52 1000

r-5k. Ret Component Concentration Heiqht Area Bl. %Delta
Num Time Name Code

1 1.13 FLUORIDE 53.790 1068 7432 1 0.00
2 1.67 CHLORIDE 73.065 1011 6797 2 -1.96
3 1.98 NITRITE 511.009 4382 34073 2 -2.30
4 2.93 BROMIDE 495.249 2689 24562 2 -2.19
5 3.42 NITRATE 551.166 2999 32234 2 3.54

5.17 PHOSPHATE 513.595 854 12997 1 -2.82
r\7 6.65 SULFATE 585.022 2491 43198 1 -2.92

S :MeIcIdrdaSIN91W1.D14awpl: LJCVS7C11C

0'
11.189

8.669

us 6.168

3.669

1.16I I - nPL UM E

0.00 1.00 2.00 3.00

* - PHowP1I

7 - 0SATA

I
, II'I I ii iI l i illi lmi lrrr " I ]
4.00 8.00 6.00 7.00 6.00

onuos
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WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument Procedure/Rev:
DIONEX 4000 - W5442 LA-533-10/B-0
Technologist Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25deoC
Ending Time: Chemist
21:31 D. HERT

Descdption Lab ID Description Lab ID
1 INITIAIL LMCS CHECK STD R316-5574 11
2 REAGENT BLANK R317-5674 12
3 SAMPLE 791-2A R319-5774 13
4 FINAL LMCS CHECK STD R323-5574 14
5 15
7 17

8 

17

9 1
10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aiquot Vol. Standard

LMCS CHECK STO 73CI I CO/0.1 ml |N/A

A-6000-881 (03/92)
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ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) - UNDIGESTED SAMPLE

R 316.-5574 1106m 9-i9-9 126

EDP AV76 DowO

stom Rs// e aum r 2gia 7 1.6'. sa:rc yl A.1 j 2

/- -V-t s . - , -A,

R 319.-5774 106=W 9-19-91 15.18 25

=3 10 PP WIIE2

791-2A

~LAJrrraeAi Zt 9
-0

I.
fir

~~~ 300

- .- -

R 317.-5674 10 9-19-91 1.45 20

P04 LA-533- 10t, flp~, -

REiWM4F M'lANK pp-v

a.. tl~t) a.

U 3.-.-5574 1O6t 9-19-91 15.4

VU4 LA-543 - 105 RECOVERY 7

? SIDl

EDP R976 Dm10E
srDO 7%it.e- RESULT.
aT~ rD~ dt VALx 51a4. t.o
frU vAi-n.o ::REC

-a -

1
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WESTINGHOUSE HANFORD COMPANY
f2-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WW54428 LA-533-105/8-0
Technologist Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25degC
Ending Time: Chemist
2131 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5575 11
2 REAGENT BLANK R317-5675 12
3 SAMPLE 791-2A R319-6775 13
4 FINAL LMCS CHECK STD R323-5575 14
5 15
6 16
7 17
8 18|
9 19

10 1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL N/A

A-6000-881 (03/92)

~ 01
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ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE

-~- I-... I. . n I-m.4
H 316. S5f7l0AM j9--19-9 13435 24

s8m LA-S33-105 'WCVERY W*1E2 I)

--

EDP R970 OW

STo*7Sd/Cf-O REULLT SSL T tG
STU VAL (Mb. 0 W

sT a aao~ -. -, -

- -6*

It 19. 377- I= 9- -- 1 lu5=6

S04 L

W- 2 - -

-.yj.12 .

R 32.-5575 os 9-i 91

804 LAf20-iO5 RAcOWRY JWi"-' rF

EW R970 DIw
STW f.3OCO REaLT
ST Va,)0 =. ::

=2

~3OZ

- - - -

H 317. -5675 106AM 9-19-9 19 45

SIMl VA-=31-103

RED £4.

REA3EijY ILANK

am. - a

I
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

Instrument Procedure/Rev:
DIONEX 4000 - W95442 LA-533-105/B-0
Technologist Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25degC
Ending Time. Chemist
21:31 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5576 11
2 REAGENT BLANK R317-5676 12
3 SAMPLE 791-2A R319-5776 13
4 FINAL LMCS CHECK STD R323-5676 14
5 15
7 17
a 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK ST 73C11 CO/0.1 mL N/A

A-6000-881 (03/92)

33
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ION CHRONATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE

S316.-5576 106 9-19-91 13.35 2A.
£0p2 LA433-100 AECU

too~t - rD

SIP *968 010NE0

STDNFSeal" RESLT 1.fl
STU VALS h. -=

l- - - V

F, 319. 54776 I106A 9-1941 1519 2

17=0--O PPM

- a.

- -

~~304

I /

-40 a 53 - - JW -
t 317.-5676 06 9-19-91 145 2

9-19-91 Ir.8" -5

I0 L-533-10n LOS FPW1 6?:

-n -ed aDE

0 -I

S IO D 73CdCA RESULT 9I.'-
SVaTSU t %. EC
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DIONEX MTEfIOD PARAMBTERS - SYSTEMIMET

System Parameters

System Name s systemi/gpm
Number of Detectors.............
Detector I Type.................
Detector I real time plot scale
Run Time (minutes)...............
Sampling Rate (seconds).........

-- DETECTOR I

-Save Data File

...........

. .. .. . .. ...
(us) .......
. . . ... .. ...
...........

PARAMETERS --
Report Options

Data File Name: ct\dn\data\9109220i.DO
,Create ASCII Report File...................
Print Report...............................
List Peaks Not Found in this run............
Rheport Unknowns Found in this run..........
Print Chromatogram.........................

'7AutoScale Chromatogram to Highest Peak.....
Fill Peaks with Color .....................

'.Draw Grid Lines on Chromatogram............
Label with Peak Number.....................

-Label with Retention Times on Chromatogram.
Label with Component Name..................
Sormat File Names ct\tix\method\default.prt

C,

Integration Parameters
Starting Peak Width (seconds)......................
Peak Threshold (mV or uS/data pt interval) ........
Peak Area Reject..................................
Area Reject for Reference Peaks-...................
Percent Retention Time Window for Reference Peaks.

Integration Timed Events

Time Description
------------------------------------------------------

1.32 Start peak detWction
1.44 Start peak detection
1.46 Start peak detection
1.77
1..77 Enable end of peak detection

30W

. , d

X*

1
CDM-1
20.00
S.50
0.20

Yes

No
Yes
No
Yes
Yes

No
Yes
No
yes

10.0
0. 500
1000
1000
5.0

I I , I I I

.. .. .. . .... . .. . .

. . .. .. .. .. . .. ...

. ... .. .. .. . ... . .

. .. . . .. ... .. .. ..

. . .. .. .. .. .. .. ..

..

..

..

..

..
..
..
..
..
..
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Calibration Parameters

Number Of Levels for Calibration...............
Calibration Fit Type.............................
Replace Dr Average Calibrations................
External or Internal Calibration...............
Calibrate by Area or Height....................
Default Injection Volume.......................
Default Dilution Factor........................
Response Factor for Unknown Peaks..............
Calibration Standard Volume ...................
Internal Standard Volume ......................
Sample Unit ...................................

6
Quadratic
Replace
External
Area
1.0
1.0
1.0
1.0
1.0
PPM

.1306
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Component # 1 FLUORIDE:
Reference Peak FLUORIDE
Amount - KO + K1*Area + K2*Area*t*2
110 - 8.52797E-002
K1 - 6.06440E-005
l12 - -6.1718CE-011

Retention Time
Window Size

Level Amount Area Height

I 1.20000E-001 1439 225
2 3.00000E-001 4035 566
3 6.0000."'E-001 1217 1141
4 1.20000E+OOQ 16507 2218
5 2.32%OOE+000 37534 4812
6 4.40000E+000 76890 9371

Component # 2 CHLORIDE
Reference PeAc FLUORIDE
Amount - Kt( + Ki*Arpa + I(2tAreat*2
10 = 3.93332SE-002
K1 - 1.01273E-0Q4
K2 = -9.35560E-011

Rntention Time
Window Size

Level Amount Area Height

I 1.60000E-001 1319 217
2 3.90000E-001 3+754 56F
5 7. BC'OoOE-Ci.1 6942 1045
4 1.50000E+000 14461 1975
5 3.00000E+000 30287 3987
6 5 . 9000E+00 613.'5 891'

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - KO + Kl*Area + K2*Areat*2
k(o - 4.88691E-001
K1 = 1.3396CIE-004
K2 = 5.52630E-012

Retention Time
Window Size

Level Amount Area Height
---------------------------------------------------------------
1 1.0B0CIE+000 6239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 9300
5 2.06500E+001 153501 19401
6 4.01500E+001 272053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount - Ko + KitArea + K2tAr-ea**2
KO - 4.01960E-002
1(1 = 2.00453E-004
12 - -1.00008E-010

Retention Time
Window Size

2.80
7.00%

Level Amount Area Height
---------------------------------------------------------------
± ±.56001E 4000 7660 753
2 3.90000E+000 20(706 1880

7.80000E+000 3816R 3455
4 1.54000E+001 79(r61 6644
5 3.02000E+ 001 165133 12632
6 5.81000E+001 350930 24316

307

1.13
7.00%

1.70
7.00%

I..-

0'

2.03
7.00%



Component # 5 NITRATE
Reference Peak FLUOR IDE
Amount - KO + Ki1Area + I2tArna*t2
Vt. - 3.02611E-001
1 = 1.61787E-Pci4
K2 M -5.8350iE-01I

Retention Time
Window Size

Level Amount Area Ileight

1 1. 37000E+000 7543 727
2 3. 43000E+(00 19321 1603
3 6.83000E+00) 40244 3563
4 ------ .35000E+001 83366 7010
5 2.65000E+00.1 173503 13640
6 . 0EQE+001 36;)80? 2563?

Component # 6 PHOSP14ATE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Area**2
KO M 5.53452E-00t
K1 = 3.53243E-04
12 = -3.51156E-Ot0

Retention Time
Window Size

Level Amount Area Heilht

1 1. 19C11C(E+C"Q 2277 162
2 2.98000E+000 7242 453
3 5. 930E+000 15025 935
4 1. 17400E+Q01 31660, 1933
5 2.3C300E1001 69135 4.130
6 4.4370C0E+001 14474? 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount - KO + K1tAreA + K2tAreatt2
KO = 3.55734E-001
K1 = 1.27491E-b04
K2 - -3.79356E-011

Retention Time
Window Size

6.85
10.00%

Level Amount Area Height

I 1.40000E+000 9418 543
2 3.50000E+000 24499 1382
3 6.9600E+000 523.13 2890
4 1.37900E+001 107173 5909
5 ' 2.70400E+001 225632 12225
6 5.20700E+001 471630 24686

308
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10.00%

5.32
10. 00%

- -- iaceertcum -': -Rev-0



- Addendum 16 Rev 0

IC Control Files C:\DX\METHOD\SYSrEM±.TE

Step Time Description

Init CDM-1 Autooffset Off
Init CDM-1 Recorder Mark OFF
Init CDM-1 Temp. Comp. - 1.7 / Deg C
Init CM-1 Recorder Range - 1..) uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
]nit AC! Autosmp OFF
Init AC RLY 2 OFF
Init AC! TTL I OFF
Init AC! rTL 2 OFF
Init AC! AC I ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1. 0.0 CDM-1 AutoOffset ON
.1 0.0 Start Sampling
1 0.0 GPM Reset OFF
2 0.1 CDM-1 Recorder Ranqe 10.0 uS
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 AC! Autoamp ON
5 6.o ACm utosl) OFF

GpmFiles Ct\DX\METHOD\SYSTEIM.GP'M
Lo Pressure Limit - 200
Ili Pressure Limit - 2000
Eluant I - DI WATER
Eluant 2 - SODIUM CARIONATE

0T Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow X1 %2 .3 X.4 VS V6 Comment
----------------------------- -------

0.0 Z.0' 64 F1 a 0: 0 0

809
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Samole Name: BLANK Date: Wed Oct 02 18:46:10 1991:
Data File : c:\dx\data\9I10o12i.D02
Method : c:\dx\method\SYSTFMI.met
ACI Address: I System : I Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
---------------------------------------------------------------------

Ettrnal 1 1 24013 5Hz 0.00 9.02 10'00

Pk. Ret Component
Nim Time Name

Concentration Heicht Area Bl.
Code

N F tk c kIdda a191 U1Z?.D Z Saapt: BLwNK

I
1.00 2.00 3.00 4.00 5.00 6.00 7.00 9.00

Mhnuas
0.0

.2310

0

%Del ta

t-)11. 173

0.673

0.73

I1A173
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Samole Name: LMCS/73C11C II/i gwv Daite: Wed Oct 02 1B:55:16 1991
Data File : c:\dx\data\91100111.D03
Method : c:\d\method\SYSTEM1.met
ACI Address: I System : I Inject*: 3 Detector: CDM-1

REPORT VOLUME DILUTION POINTS

[;! ter n a .01 2405

1

7,

6

PATE

5H-z

START STOP AREA REJ

-0 .2 100'7

Ret Comporent Uoncntration Heiqht .irea 01. .Delta
Time Name Codr

1.13 FLUORIDE 51.501 1052 7053 1 0.00
1.66 CHLORIDE 67.B89 1092 6285 2 -0.98

. NITRITE 494.073 4650 32824 2 -1.4S
2.98 BROMIDE 47.271 2732 24158 2 -2.19
3.40 NITRATE 538.528 2889 31443 2 3.03
5.15 PHOSPHATE 522.442 861 13251 1 -3.13
6.63 SULFATE 581.586 2485 42924 1 -3.16

re: cdridahIS 1511 1.Dh Sapl: LMCS/73C1 1C

I .-nUOFst . CONDE

I Im 4-enwEmi

* - Pm$40w941

I.

7.VsATEI
.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00

MInuAI

11.179

8.879

".9' 6.179
uS

3.679

1.178

0.
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DATA REPROCESSED ON Wed Oct 02 19:17:10 1991

Sample Name: R317 Date: Wed Oct 02 19:04:35 1991:
Data File C:'DX\DATA\911O01O1.Do4
Method c:\dx\method\3YSTEM1.met
ACI Address: 1 System : I Iniectif: 4 Detector: r:DM-1

REPORT VOLUME DILUTION POINTS PATE START
E-t --n -- - -- - -- - -- - -H--------
E.:ternal 1 205 5z (9.C)

STOP AREA REJ

S. ('Zr 100(p

Pk. Ret Component Concentration Heiqht Area 8l. .Delta
Num Time Name Code
----------------------------------- ------------------------------------------------------

File: CDX1DA TA II110101.D04 S7pWk: R317

18.000

r 16.600

3.000

10.500

S 8.000

5.500

3.000

0.500

-Inut20

312
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mamole Name: R319 Date: Wed Oct 02 20:10:16 19911
Data File : c:\dx\data\91100101.D11
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 11 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------

E> ternal 1 101 2405 5I-z 0.0 8() .2 1000 l)(W

Pk. Ret Component Concentration Height Area 61.
Num Time Name Code
------------------------------------------------------------------------------

1 1.13 FLUORIDE 28.791 93963 979294 3
2 1.60 CHLORIDE 468.875 4721 47539 4
3 1.98 NITRITE 7973.173 56823 572146 2
4 3.02 BROMIDE -20602.678 152249 2747025
S 4. 113641.942 101 1125 -
6 5.10 PHOSPHATE 589.281 946 15179 1
- 6.52 SULFATE 2479.782 10822 201922 1

.Del ta

0. 00
-5.88
-2.30
-1.09

-4.08
-4.87

Eo: clfrdaSlN1t10.D11 Sap: /175

I -FU OME

McOLO 
j

6 - VnnW 9 - PW0SMAE

I I

0.00 1.00 2.00 3.00 4.00
Minutes

I II I I 1 I rI I I I i. 
5.00 .00 .008.00

ITa

134.710

108.710

.04.710

59.710

34.710

8.710
7 - A.FATE

I
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Samole Name: R319 Date: Wed Oct 02 20:19:43 1991:
Data File : c:\dx\data\91100101.D12
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : I Inject#: 12 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
---------------------------------------------------------------------

Ex ternal 1 4141 2405 5Hz 0.00 8.02 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
------------------------------------------------------------------------------------

1 1.13 FLUORIDE 5170.972 2885 19575 1 0.00
2 1.98 NITRITE 8145.214 1409 11030 1 -2.30
3 3.40 NITRATE 30717.188 4126 44700 1 3.03
4 6.67 SULFATE 3443.556 232 3737 1 -2.68

-. Ph: cilfhadl iNII91iZSawpa: mu
4.088

1.588
1 - FLUOME

3.088

_ 2.088
uS

1.588

1.088

0.588

0.088

-0.412,
0.00 1.00 2.00 3.00

4-SWATE

I

4.00 5.00 6.00 7.00 9.00
Minutes
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Samole Name: LMCS/73C11C0R3A0 . Date: Wed Oct 02 21:31:01 1991t
Data File : c:\dx\data\9110010L.D19
Method : c:\dx\methd\SYSTEMt.rnet
ACI Address: 1 System : 1 Inject#: 19 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE

E.ternal 1 101 2405 5H:

START STOP AREA REJ

- . - - - .02 1- --

P. Ret Comoonent Concpntratiof) Heiqht Area Bl. %Delta
NumL Time Name Code

1 1.13 FLUORIDE 52.789 1086 7266 1 C).oju
S 1.:67 CHLORIDE z,?.280 1030 6124 2 -1.96

9. NITRITE . 7(1.2 4633 33387 -.

4 2.97 BROMIDE I05.3.1 2715 24059 2 --2.73
-5 7.3a NITRATE -17. I13 2901 31125 2 2.57

6 5.10 PHOSPHATE 506.601 836 12795 1 -4.08
7 6.55 SULFATE 82. 554 2497 43001 1 -4.38

Fe: cIdrIdaIaI9111t1.D1SSampe:. LaSY3C11C

11.171

S9.671

6.171 3.N0m
us

3.671

1.171
*.-PHOSPH4ATE

I.

7.MAY-

-1.29 1 1 1 1 1 1

0.00 1.00 2.00 3.00 4.00
MInutn

5.00 1.00 7.00 9.00

315
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WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist Date:
M. MYERS 10-04-91
Starting Time: Temperature:
20:40 24-25degC
Ending lime: Chemist
23:36 D. HERT

Description Lab ID Descripdon Lab ID
1 INITIAL LMCS CHECK SM R316-5572 11
2 REAGENT BLANK R317-5672 12
3 SAMPLE 791-2A R319-5772 13
4 FINAL LMCS CHECK STD R323-5572 14
5 15
6 16
7 17
81 18
9 19

10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL _ N/A

A-6000-881 (03/92)

3±6
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ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

. - oww IoT

kar k9n DIMC
was 17 44 c oin FdUT7.a
&TOMU&T VAL..T pp.

utv.sr 1Yos1

- --

- *

*.e-- -....

£4 57c 72 la= ~ -9-0 I'a=b

CALA-520-1 £ThrL

~ .00 C'er

- -- A., -. m T

T-a-"S :e q .- -

--

HIM)

&U RV7 S
flfl 010CMjC

STPn VJAL" rsaTS'iq r

m-n

KI
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. I I

47 . . -t -/ J9c

DIONEX METHOD PARAMETERS - SYSTEM.MBT

System Parameters

System Name : systemi/gpm
Number of Detectors.............
Detector I Type.................
Detector 1 real time plot scale
Run Time (en4nutes)..............
Sampling Rate (seconds).........

. . .. .. . .. ...

............
(LIS) ........
............
............

I
CDM-1
20.00

.50
0.20

-- DETECTOR I PARAMETERS --
Report Options

Save Data File.............................................
Data File Names c:\dx\data\9092201.D'
Create ASCII Report File...................................
Print Report...............................................
List Peaks Not Found in this run...........................
Report Unknowns Found in this run..........................
Print Chromatogram.........................................
AutoScale Chromatogram to Highest Peak.....................
Fill Peaks with Color .... .................................
Draw Grid Lines on Chromatogram............................
Label with Peak Number.....................................
Label with Retention Times on Chromatogram..................
Label with Component Name..................................
Format File Name: c:\tx\method\default.prf

Integration Parameters
Starting Peak Width (seconds).....................
Peak Threshold (mV or uS/data pt interval)........
Peak Area Reject.................................
Area Reject for Reference Peaks..................
Percent Retention Time Window for Reference Peaks

Yes

No
Yes
No
Yes
Yes

Yea:
No
Yes
No
Yes

10.0
0.500
1000
1000
5.0

Integration Timed Events

Time Description
------------------------------------------------
1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection
1.77
1.77 Enable end of peak detection

318

I I I I-

...........
. .. . ... . . ..
...........
...........
...........

. . .. .. .. ..

... . .. .. . .
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Calibration Parameters

Number Of Levels for.Calibration..
Calibration Fit Type..............
Replace Or Average Calibrations...
External or Internal Calibration..
Calibrate by Area or Height.......
Default Injection Volune..........
Default Dilution Factor............
Response Factor for Unknown Peaks.
Calibration Standard Volume ......
Internal Standard Volume .........
Sample Unit ......................

.6
. Quadratic
* Replace

External
Area
1.0
1.0
1.0

. 1.0
PPM

~319

1 11
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Component # I FLUORIDE.
Reference Peak FLUORIDE
Amount - KO +-Ki*Area + K2*Area**2
KO w 8.52797E-002
K1 w 6.06440E-005
K2 - -6.17180E-011

Retention Time
Window Size

Level Amount Area Height
-----------------------------------------------------

I 1.20000E-001 1439 225
2 3.00000E-001 4035 566
3 6.00000E-001 8217 1141
4 1.20000E+000 16507 2218
5 2.30000E+000 39534 4812
6 4. 40000E-001 76890 9371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount - KO + KIl*Area + K2*Area**2
KO - 3.93335E-0u2
KI - i.01273E-004
K2 = -9.35560E-011

Retention Time
Window Size

Level Amount Area Ileight

1 1.60000E-001 1319 217
2 3. 90000E-001 3754 568
3 7.80000E-0).1 6942 1045
4 1. 50000E+000 14461 1975
5 3. 00000E+000 30287 3987
6 5.90000E+000 61305 8910

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - KCO + KI*Area + K2*Areat*2
KO - 4.88691E-001
KI - 1.33960E-004
K2 = 5.52630E-012

Retention Time
Window Size

Level Amount Area Height

I l.080 o E+0)0 6239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 9300
5 2.08500E+001 153501 19401
6 4.01500E+001 292053 34439

Component 4 4 BROMIDE
Reference Peak FLUORIDE
Amount - KO + Ki*Area + K2*Area**2
KO - 4.01960E-002
K1 - 2.00453E-004
1<2 - -1.00008E-010

Retention Time
Window Size

Level Amount Area Height

I 1.56000E400() 7660 753
2 3.90000E+000 20706 1880
3 7.80000E+000 36868 3455
4 1.54000E+001 78061 6644
5 3.02000E+001 165133 12632
6 5.81000E+001 350930 24386

1.13
7.00%

1.70
7.00%

2.03
7-.00%

2.80
7.00%

320
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Component # 5 NITRATE
Reference Peak FLUORIDE
Amount - KO + Ki*Area + K2*Area**2
KO - 3.02611E-001
K1 = 1.61787E-0.4
K2 M -5.83501E-011

Retention Time
Window Size

Level Amount Area Height
--------------------------------------------------------

I i.37000E+000 7543 727
2 3.43000E+000 19321 1803
3 6.83000E-000 40244 3563
4 ------ 1.35000E+0O1 83386 701.
5 2.6 50oOE +001 17350:3 13640
6 . 2 IO0E +001 360809 25639

Componeqt # 6 PIIOSPHATE
Reference Peak FLUORIDE
Amount - KO + K1*Area + K2*tArea**2
KO = 5.53452E-001
K1I = 3.53243E-004
1(2 = -3.51156E-010

Retention Time
Window Size

Level Amount Area Hetiqht

1 1. 190))E -1000 2277 162
2 2.98000E+000 7242 453
3 5. 93000E+# 000 150215 935
4 1. 174C'OE+001 31660. 1933
5 2. 30300E+C30 1 69135 4130
6 4.43700E+001 144749 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount - KCC + Kl*Area + k2*Area**2
KO -. 3.55734E-001
K = 1.2749iE-04
K2 - -3.79358E-011

Retention Time
Window Size

6.85
10.00%

Level Amount Area Height

I i.40000E+000 9418 543
2 3.500(0E+000 24499 1382
3 6.96000E+000 52303 2890
4 1.37800E+001 107173 5909
S * 2.70400E+001 225632 12225
6 5.20700E+001 471630 24686

321.

3.30
10.00%
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IC Control Files C:%DX\METHOD\SYSTEMI.TE

Step Time Description
---------------------------------------------------------------

Init CDM-1 AutoOffset Off
Init CDM-1 Recorder Mark OFF
Init CDM-1 Temp. Comp. - 1.7 / Dog C
Init CDM-i Recorder Range = 1.0 uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON F
Init Inject Valve OFF
Init ACI Autos.p OFF
Init ACI RLY 2 FF
Init ACI TTL I OFF
Init ACI TTL 2 OFF
Init ACI AC 1 ON

cv Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM-1 AutoOffset ON
1 1 0.0 Start Sampling
1 0.0 GPt Reset OFF
2 0.1 CDM-1 Recorder Range - 10.0 uS
2 0.1 Inject Valve ON
2 0.1 6PM Run Gradient Clock
3 3.0. Inject Valve OFF
4 3.5 ACI Autonmp ON
5 8.0 ACI Autosmp OFF

GpmFile: Ct\DX\METHOD\SYSTENI.GPM
Lo Pressure Limit - 200

C Hi Pressure Limit - 2000
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow 71 %2 %3 %4 VS V6 Comment

0.0 2.0 84 8 9 0 0 0
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Ramole taeM: PLANK Dat: Fri Oct 04 20:37:01 1991
Data File : c:\dH\date\9I1004?1.D02
lituod : c:\d;\methd\xYSTEN!.wet
Al Address: t System : t Inject#: 2 Detector: COM-1

IEPCPT VOLUNE DILUTION POINTS RATE otrT STP AREA REJ

t nal 1 1 2105 5Hz 0.00 8.02 look

Ret Component
T ime Name

Concentration Heiqht Area Al. elta
Cod

F:le cletudakaSI14M3DOW Sampe: BLANK

11.1851

8.6851

1.00 2.00 3.00 4.00 5.00 6.00
Ninuts

Ph .
NInr

8.165

3.665

1.165

0 de7.335'
0. 0 7.00 8.00

3 23

I
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OATA RErFPI)CEqS.D HN Fri Oct 04 21:38: 2 1991

Sample Name: LMCS/73C11CA Date: Fri 0-t 04 20:45:06 1991:
Data File : C:\DX\DAA\910w0421.D0'
Method : r:\dm:\methnd 3'TFMt .met

ACT Address: 1 System : Inict#: 3 etector: CDt-1

REPORT VOLUMrI DILUTIr POINTS RATE STRT STOFP AREA REJ

Ftrnal 1 1ul 24u5 5H= C.00 A.02 I'000

Pk. Rat Component Concentration Heicht
.Nm Time Name,

1 1.15 FLUORIDE 52..136 1056
? 1.73 CHLORIDE 74.037 100
O 2.03 NITRIrE 4R?.705 4734
4 3.17 PROMIDE 458.041 2492
5 3.&3 NirRATE 5W.u820 56/S
A 5.4R PHSP4HFTF 5Y5..944 QQ

7 -.i2 suLF m E 15P.011 22

Fie: Cl DX A TA 101100421.03 Sample: LMCS/7C1 iCi

Area 81.
Code

7158 1
6374 2

32177 2
22690 2
.A96n 2
L2777 .
11046 1

3 - MIE

I - r.uaR4 .0ELi|
I I I . I I I I I I J II

t.00 zoo

I . ISRAT44A C

7 . fAfA

6.-PH40PtATE-

m i n , .. . . ;u ... ... I .. . q . . . 1 , *

3.00 4.00 5.00 .00 7.00 8.0
Minuts

324

Delt

0.43

8.51
1.64
2.39

4.500

3.WM

3.00
,'

2.50
uS

1.500

0.500

0.0- -

4103
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SamfolG Name: R317 Date: Fri Oct (-) 2!5:27 1991
fa ta File : :\dx\data\TI10042I. D4
Net hod : \dx method SYSTEMi.met
ACI Address: 1 Sys tnit : . Iri sctft: 4 Detector: CDN-i

RE PFRT VOLUME DILUTION POINTS RATE STAR 1 n3TJP AREA REJ

!- ernal 1 1 24 .5 IL, . 8.tt -02

P: . ret Irntnr nt rncent On Htciht Art Bi. %D1el ta
1' Ifl rime Name Ccde

File: cISIdaai9SI1042LDU4Sample:R317

11.163

8.663

6.163

3.663

1.163

0.00 1.00 2.00 3.00 4.00 5.00 .00 7.00 8.00
Minuln

325
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"A

p

7 P

tIMe, l

DATA RERf:OCESED ON Fri Oct (14 22:45!2S 191.

Sample Name: LMCS/73CtICO f0J3 ju4'TM Date! Fri Oct "14 22!10:28 1991:
Data File C: \DX\DATA\t 100I 1. ti12
Mnthod : \dx\methcdi\YSTEIJ.met
OCI Addre:s: 1 Systen : 1 Inject#: 12 Detector: CDM-l.

REPORT VOLUME DILUTION POINTS

t tr-na . 101 2405

RATE

S H:

S TART

Ret Cotmponent Concentr a tion
Time Name

1.15 FLUORIDE 52.. 7
1.72 CHLORIDE 1 -12
2.07 T TR r F 4S 4
7.13 2.FJPOM QoE 47'; & 4

-7.6( N 1 TRITF 524. 1 q
5.42 PHr'P!-rT E 5 10. 54

6.7 3ULFOTE 965. 142

4Wr A 4WRd TJ at Univ. tas swt.wMWM~i# WW#

15.500

"43.000

u 0.500

uS 8.000

STUOP

S,.

4

33.1

AREA REJ

I ' i

Ar E! I . I"7.D '.A

2 -0.43
32321 2 .3
2 546 2 1.24

7-0545 2 .51
12900 1 Q.4,
41"3R 1 0 .47

I -NMM

I -nRAOMQ - &OME

1.00 2.00

4.iLoLmM

3.00 4.00
Minutes

I- PHOSFjIAf

a

5.00

7 - 7rATE

A
6.00 7.00 8.00

326
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Sample Name: R319 Date: Fri Oct 04 21:33:22 1991
Data File : c:\dx\data\91100421.D08
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 2121 2405 5Hz 0.00 9.02 1000

Pk. Ret Component Concentration Heiqht Area Bl. ZDelta
Num Time Name Code
------------------------------------------------------------------------------------

1 1.15 FLUORIDE 5627.971 6132 441350 2 0.00
2 1.73 CHLORIDE 431.361 234 1622 2 0.48

.07 NITRITE 7433.442 2962 22493 1 0.3
4 3.55 NITRATE 31420.795 7647 C2939 1 6.(2

5 7.00 SULFATE 2725.530 429 735 1 0.71

fWe-:- IdridaflN t&I.DN Smapk R319

11.155

"' 9.655

3.655

1.155

4- MIMI

a

. 1

2"0 o
5- SUFAE

0.00 1.00 2.00
11.11111 I IiI I IIIII I I111 I II I II IIIj I I I1

4.00 5.00 6.00
Minutes

7.O 8.00
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791 -2A
Analysis: Sam ple Prep:
ACID DIGESTION ACID DIGESTION

Instrument: Procedure/Rev:
METTLER BAL SNF04495 LA-608-158/A-2
Technologist: Date:
L MORRISON 9-24-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A L OTTMAR

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-8505 11
2 REAGENT BLANK R317-8605 12
3 SAMPLE 791-2A R319-8705 13
4 FINAL LMCS CHECK STD R323-8505 14
5 1s
6 16
7 17
8 18
9 19

10 1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and AlpQuot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD ICP1 -9S4/10 mL ICP2-6S4/10 mL ICP3-8S4/10 mL N/A

A-6000-881 (0O92
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ACID DIGESTION ANALYSIS
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R319 791-2A
Analysis: Sample Prep:
INDUCTIVELY COUPLED PLASMA ACID DIGESTION

Instrument: Procedure/Rev:
WB39939 LA -505-151/8 -0
Technologist: Date:
L MORRISON 11-19-91
Starting Time: Temperature:
13:14 N/A
Ending Time: Chemist:
14:23 L OTTMAR

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STO R316-8550 11
2 REAGENT BLANK R317-8650 12
3 SAMPLE 791-2A R319-8750 13
4 FINAL LMCS CHECK STD R323-8550 14
5 1
6 16
7 17o 18
9 _19

10 |20_

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Alipuot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9S4/ 10 mL 6S4/ 10 mL 8S4/ 10 mt N/A

A-6000-881 (=qS2
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ICP ANALYSIS - ACID DIGESTION

1~

R I .fSrO

Cc 10-7

c e 1. -7 s

re 4." 7

- 8.A. e a X..) * ~ . 9
.; o.ar~a). 10..r

/ot 7 .7c 0 (254.b).54 .7.
A, 1s1A...O 4 g %,

"pY '7d

r e.7,
A) . r 01.A~.. 9j -

9 S a
"I 4S 171A % s. /7 103-11e1.

/( - gs'O

!ts

R 3 16. -Fi( 106IAW 9-19-91 I.1:.,i 26

ICP LA-50--1 % RECDVFRY o1 e

.a loo., ."S I 0
bn. C .. u.. ...... =.

LMCS CHECK sAMPLE
LIICS ± * -A Ca.20d4 C.) y4tp',.100'

4M*V. ,.rinc.-Co- l1- 1* f7 0
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ICP ANALYSIS - ACID DIGESTION

36S ~ P" -" Po Ww P -~p
R 317.-65 0  106AW 9-19-91 13M5 26

ICP LA-505 151 PM
l..op Sn Ca .

? bREG DL
fn Caa Fe
REAGENT BLANK
,s.. ,..,a,/.. . I.OI- . . .C-.-- (be'3.

s ' * / * * * 9. /w a "e & -r.P47. 1.014c0l anie*7ftP btea .t2,
c 4r jsw/,F-- s-.

-Fa 'orel'- 7.4'd'%#" PP

i.O -2 y.-3 AAw-4 6

Ins IesM~

V-
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ICP ANALYSIS

I

- ACID DIGESTION

-77C. /. )7r3 -6s. . '.a
leVgi3

J~sle3 ..i.n3_aa.n

.4fr.ca
3.4a 16 J

I3.17.

w ra7 7

* /4

A*p* /
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~.13

C. < .v).c,

P6 -
(?I.ocA.

e 3 197 Sat ,

izI7 r7.

&3Iy-rlvo 1.~hr

332.1

nal Samola Ps OS Te., flso w
R 319-h3S'5 106AW 9-19-91 14:2 b 2

Oas.inna SaMw.aon te..ae awl. CM..e cc. aRue.

ICP LA-50.-151 uq/g rec W iIE :

r /91-2A

?.. & a a 
b
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ICP ANALYSIS - ACID DIGESTION

DI Gt ST e

a. (yr..a .r,.
CC%, (' 7)cvr~ %) r7.1

c- Cj !'901 40'7.

M- (( A) 117. am

C 7r 9v JJ r..7,> I)Z.47

i9 7 pip.(Ca..oZ J43.4, 7.
Ice t" yfa*nX(y.. 

zfl.1

Zia, 9, yo 9vY.''

p . q, -)

frtg. 4.9!r

Cie.*'o r 92).(Sam
S f. 4"' C ie--' L c'MMfl 7.a9ltz 9 16-

332.2

R 323.-550 06AW 9-19-91 15:45 25

E5CO151 VERY
-Sam. . 10

LMCS CHECK SAMPLE At. 6XSiE z(40/twV 4.ir... . tc Z13.
LMCS ID

C.. nr-e41*4 .Wfr-A'..tj-l.

nPaJ tl..4$s.e * 4.51, a 7.A/fTl L-& ) w

n 1 Ga~al-* .i-.app, ao 7.

moo,"-) I I M-3 A" A

I, /99 0

-7,a (.@

R 3.73-7550

'/aaAl
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
ARSENIC UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER - WA77479 LA-356-131/B-0
Technologist: Date:
D. R. JACKSON 10-01-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA K. FULLER

Description Lab ID | Description | Lab ID
1 INITIAL LMCS CHECK STD R316-5595 11D
2 REAGENT BLANK R317-5695 12|
3 SAMPLE 791-3A R320-5795 13
4 FINAL LMCS CHECK STD R323-5595 14
5 15
6 16
7 -1 17
8 18
9 19

10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type __and Aliquot Vol. and Aliquot Vol. Allquot Vol. Standard

LMCS CHECK STD 125538810.5 mL N/A

A-6000-881 (03/92)
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ARSENIC ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Analyte: As
Procedure: LA-355-131 Revision: B-0
Instrument PERKJN ELMER PrperyNo.WA77479
Technologist D. R. JACKSON Payrail Na.: 6C275 |Date: 10-01-91

Calibration Standard: 124638C
Anale Concentration: 0.1000 ppm
T e of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL 0.0-ng 0.000
2 0.200 mL 20.O nQ 0.311
3 0.400 mL 40.0 no 0.618
4 1.OOWmL 100.0 ng 1.494
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Comments:

A-6000-882 (03
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument, Procedure/Rev:
MILTON ROY SPEC 301 - AL1 0724 LA-695-102/A-4
Technologist: Date:
E. COLVIN 09-26-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5578 11
2 REAGENT BLANK R317-5678 12
3 SAMPLE 791 -3A R320-5778 13
4 FINAL LMCS CHECK STD R323-5578 14
5 is
a 16
71 17
81 18
91 19

10( 20|

Standard |Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Allquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 75C1 1 -/0.1 mL N/A

A-6000-881 (03/92)

338
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE

7"D - ,o 7 7-r, 1/ti/fl1

R 3J."78 1aM9..99 13:3 26

c" LA-695-102 I R VDVERY 1T2 0

S-24- ,-oo/yis -" s

S.4D -ekr REMULT

sFD VALJIIO' :V-= /07,.77Y. I/apl

71q 320.577 106AS) 9-1*91=15.30 2

t~woASV. */-

02 p" -lE2

-- 7SD

I.

A fl-5579 1 10AW -1s9 15a44 2

04d LA-695-102 RECVERY 1

- Li

7Is RESUT
S I DVALAIOEZc ?C/o/J

S- -

A 317.-567Dj U6AM 9t-i-9-9 113.45 fr
iLA-69-102 E

REAGENT VLANI $ hal V/
- e2

44.
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TODAYS DATE: 09-26-1991

PAYROLL NO.: 80028

/-INTERCEPT= .006547
SLOPE= .160252

SAMPLE IDS: R-317 BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.011 A

SAMPLE IDS: R-316 75C11-S STD
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.748 A

SAMPLE IDS: R-318
SAMPLE SIZE: 750UL
WVL AND A8S= 580NM 0.424 A

SAMPLE IDS: R-318 DUPLICATE
C7SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.428 A

SAMPLE IDS: R-318 + SPIKEt tAMPLE SIZE: 750UL + 100UL-10ML-500UL 75C11-S SPIKE
WVL AND ABS= 580NM 1.150 A

SAMPLE IDS: R-319
'AMPLE SIZE: 750UL
VL AND ABS= 580NM 0.317 A

SAMPLE IDS: R-320
CNAMPLE SIZE: 7SOUL
WVL AND ABS= 580NM 0.310 A

SAMPLE 10: R-321
SAMPLE SIZE: 750UL
WVL AND ASS= 580NM 0.317 A

SAMPLE IDS: R-322
SAMPLE SIZE: 7SOUL
WVL AND ABS= 580NM 0.327 A

SAMPLE IDS: R-323 75C11-S STD
SAMPLE SIZE: 100UL-10ML-SOOUL
WVL AND ABS= 580NM 0.740 A

340
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CALIBRATION CURVE LACHAT NON-DISTILLED 25ML

CYANIDE DATE: 8-28-1991

CALIBRATION STANDARD I 351-M, 1006 MG/ML CYANIDE

DILUTION FACTOR = 10/.1 = 100, WORKING STANDARD = 1006 /100 = 10.060

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS

BLANK * 0 * .006 * 0 *
* * * *

5OUL * .503 * .0930 * .0870 *
* * * *

500UL * 5.030 * .8320 * .8260 *
* * * *

1000UL * 10.060 * 1.6180 * 1.6120 *

Y INTERCEPT = .006547
SLOPE = .160252
C C = .999921
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC16134,WC16129 LA-614-113/A-0
Technologist: Date:
M. MYERS 10-09-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5511 11
2 REAGENT BLANK R317-5611 12
3 SAMPLE 791-3A R320-6711 13
4 FINAL LMCS CHECK STD R323-5511 14
5 15
6 16
7 17
8 18
9 19

10 1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. All uot Vol. Standard

LMCS CHECK STD 27C11AY/0.02 mL N/A

A-6000-881 (03/2

242
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DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE

IV

f320.--3711 -1MS.-~9-1-1 .21 3

L-1-3 EXQGlEL'M wl TE2 - r

? - -9
- -- M

I

ft 316.-liar -ICA 7 9--19-91 3.35 26

DSC ILA-5144, EETb4&RU .wa2 o

7. **--. r STD -

e- a-a

a.. - . .. sm -

343

t 33.-55 WIA 9-19-91 15.43 25

DSC LA-514-113 EXaTlESmo .. W11E2

? .0 .-
ST. SY1rlA

I



9 a

23.269 mg

I 2 s

Rate: 10.0 OC/min

I ' !

File:00673.001

Ident: 623.0

DSC METTLER 08-Oct-91

Mettler GraphWare TA72PS.1

A
0
x
4) I

I
Step Analysis
Height 4.19 mW

0. 18 W/g
ResiC. 2.83 mW

0.12 W/g
Dpeak 134.90C

Step Analysis

R316-LMCS/27
- a

~ 4-in\ 1

Height -1.52 mW
-0.07 W/g

ResiC. 2.41 mW
0.10 W/g

Dpeak 232.5'C

100. 200. 300. 400.
r n n IC

-v

0 C

II
I

-*-d 
j



rR317-BLANK. File:00658..001 DSC METTLER 09-Oct-si
0.000 mg Rate:10.0 'C/min Ident:6823.0 Mettler GraphWare TA72PS.1

A
0
x

R317 BLANK

3rE

...

I"100. 200. 300. 400. o



Addendum 16 Rev 0

END SCREEN OC 447.8

7EMPERATURE

100.0 --

200.0-

300.0

-400.0-

oc HEAT FLOM
EXOTHERMAL-->

5.0000 mW

******** METTLER TA4000 SYSTEM *********

346



R320 File:00676.001 DSC METTLER 09-Oct-91
17.438 mg Rate:10.0 'C/min Ident:6823.0 Mettler GraphWmre TA72PS.1

A
0
x

C3

100. 200. 300. 400. '



END SCREEN 0C

TEMPERATURE OC

100.0-

200 . 1 -

30.0-

t

400.0-

WHC-SD-WM-DP-025
447.8 Addendum 16 Rev 0

af. .) t -'

HEAT FLOW
EXOTHERMAL-->

50.000 mW

S*S2Z*** METTLER TA4000 SYSTEM 3***

348

I



9JIAs I 1 3

R323-LMCS File:006ob.OO1 DSC METTLER o-oct-9i
11.231 mg Rate: 10.0 'C/min Ident:6823.0 Mettler GraphWare TA72PS.1

A
0

x

100. 200. 300. 40. 'C



W C-SD-WM-DP-025

END SCREEN OC 447.8 Addendum 16 Rev 0

TEMPERATURE OC HEAT FLOW
EXOTHERMAL-->

W coo -

100.0-

300.0--

-a10.0-

- ******* METTLER TA4000 SYSTEM ***2***W*

350



-D.56
NIFIGURATIDN

.6-MOV-91

Acdendum 16 Rev 0

8:14

E INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAG 2
TAO SIGNAL 2
E DIMIN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PTIOO
B PT100
C PTIOO
HEAT P
HEAT I
HEAT D
COOL I
COTIL 2
C9OL 3

A2
1J41
C2
TT
A'
93

C_*

255
1
12
0
.93
2400
16
0
.93
1850

600.
-50.

.21610

.74150
-. 10116

3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01538

METTLER TA4000 SYSTEM

J51.

14eft4 rlt ld3. c aJien)
%1ed&^an n C A4e,gIq ctt

MAScA tznl~il MJ!o'J11411~



WHC-SD-WM-DP-025
Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
MERCURY UNDIGESTED

instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-325-102/B-0
Technologist: Date:
D. A. JACKSON 10-17-91
Starting Time: Temperature:
8:00 N/A
Ending Time: Chemist:
2:00 ' R. K. FULLER

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-5597 11
2 REAGENT BLANK R317-5697 12
3 SAMPLE 791-3A R320-5797 13
4 FINAL LMCS CHECK STO R323-5597 14
5 15
6 16
7 1 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STO 125B38D/1.50 mL 1.500 mL

A-6000-881 (0/92

S352
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WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Ana: H
Procedure: LA-325-102 -- ision: 8-0
Instrument PERKIN EER Property No.: WA77479
Technologist D. R. JACKSON Payroll No.: 6C275 IDate: 10-17-91

Calibration Standard: 1248380
Analyto Concentration: 0.1000 ppm
Type of Calibration: UNEAR

D Dilution Concentration Instrument ReadinqUnit
1 0.000 mL Ong 0.000
2 0.750 mL 75 no 0.278
3 1.500 mL 150 no 0.481
4 3.000 mL 300 no 0.934
5
6
7
8
9

10
11
12
13~
14
15-
16
17-
18
191-
201

A-6000-882 (03192)

* 354



Aadendmff-.6. Rev- -

-: - , . ,_ 1r -a.

r ii

- 4.to ---- :--- - _17

- -< U. -i -F &n4R- -

:A1

-~ FF

-T- 3' it.I . H L * H

p i3

I G A E AI R

I CH I s. T C P E E THE A I RU A_

N : I" iz
~~~~~~~~~ 3 3 .L . .lTj~ '+-

;!I!. if i

* . -2 --- I. [T
Fir:. ~ -

SIGNATURE~3,. ABOV RERSNSCEIA EHOOITCHMS [HTCMPEE TH-NLSSRNONPGS35 T 5



----- - -WHCtSD-WM-DP2025
Addendum 16 Rev 0

I - -T

-e o 7u

4 19

Jf4 ? [i I !j 'if

Ili

- I

T 1

I.g: /7//f

LI F fr 7''0-i

FT

TI J -
T~iTT

+ 4

-T- I

r FT LI4I 

7

I -rr V-r

7 !-

17, 7

C,

2
S
fl
*1j

-ia

rr

ii

6



WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
AMMONIA UNDIGESTED

Instrument: Procedure/Rev:
ALI 0665,AL1 0696 LA-634-102/D-0
Technologist: Date:
S. LAI 09-26-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D 0. BISENIUS

Description LabID __ Description Lab ID
1 INITIAL LMCS CHECK STD R316-5528 11|
2 REAGENT BLANK R317-5628 12
3 SAMPLE 791 -3A R320-5728 13 _

4 FINAL LMCS CHECK STD R323-5528 14
5 15
6 16.
7 17
8 18
9 19

10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. ot
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 4C1 I -OP/.2SO ml NA

A-6000-881 (03/92

~-357



WHC-SD-WM-DP-025
Addendum 16 Rev 0

AMMONIA ANALYSIS - UNDIGESTED SAMPLE

R 16.-5529 106 6.,- 9..19-91 133 2

a~nd.
M4 ILA-634-102 luRECOVERY wj.l

STU* 4 -A f REskr /27e-. - A

STD VALCArt %aREpCtta -

(,p aynJAjt %p tlf4I

- t

R 2.0.-37= 13=-29-95

NH4 LA-634-102 PPM' - JW
-=

Mo....

- r
urn oeas ' 919-f 1536 2

-. 4

A Sbt.4 7

~1. -

R 317.-5&2a 1. 9-19-91

LA-634-102 ppI I F2

REAGENT BLANK Io

< 7.19e-yae...

- -

R 323.-55201 106AM 9-19-91 43 25

S ILA-634102 % RECOVERY
a~masekse . .

7 2feA9Thn~m. cMLC.

-C..n

Z3bS

9235 M .44.. 
d

STO 4 i-dp RESMT? pE> t4 .2)--\
STD VALCOAd l'RECc7zo

.3-S-

- e t 4- n--

;I

i



WHC-SD-WM-DP-02 5

Addendum 16 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: DETERMINATION OF Sample Prep:

HYDROXIDE ION IN SOLUTION UNDIGESTED

Instrument: Procedure/Rev:
FISHER - WA77509 LA-661-102/F-1
Technologist: Date:
M. BIERMAN 09-25-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S 5. ISAACSON

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5529 11
2 REAGENT BLANK R317-5629 12
3 SAMPLE 791 -3A R320-5729 13
4 FINAL LMCS CHECK STD R323-5529 14
5 15
6 1

9119
101 20|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9C1 1AF/0.1 mL 0.100 mL

A-6000-881 (W"%!

359
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WHC-SD.-WM-DP-025
Addendum 16 Rev 0

DETERMINATION OF HYDROXIDE ION IN SOLUTION - UNDIGESTED SAMPLE

4 31..-5529 "919-91

"i" LA"-661O RCOVERY0

ST.-

8273 ITS-. .

STDNqtj4hF REBILT q.148

STD AL/.0/3S %REC JS

,jjOsdao*W, (6-31 - iNos

- =7 In lR13 -3?

l U20.-5727 10A 9-19-1 -

..... -:1E ' .tc
106AM 15 - 190- 154;2

bit LA-4 JM' "T-1020 RECOVERYW1E

7 9= :r 7

- j 6273 ITS-01l

J.V. A4 ts*ftYI- ST ll SEC

.11or0,C~ 94311.

360

- - --
Eft l7 . 5629 0 6M 9 I- 1 1345 2

amLAL661- 02'I TJ

- - -

REAGENT MLAN

K

4~~~

.nu



oOCUPWENTlATI- 1IN SEP 25 1991. 9:54 AM

ANALYST:- ...-. LOCATION:

TITRANT: - ----

INDICATING ELECTRODE: ----------------- --

REFERENCE ELECTRODE --- -

SAMPLE:------------- --------..- --- --

SETUP FAFRAmETERS

MODE:
ELECTRODE STDZ:
EQUILIBRATION TIME, SEC:

MODE:
ELECTRODE STOZ:
dE/dU SIGN:
ML LIMIT:
PH LIMIT:
TITRATION RATE:
SENSITIUITY:
DISPENSE. ML:
PLOT GAIN:
COMPUTATION:
TITRANT NORMALITY:
SOLUENT BLANK:
MULTIPLIER:

DIRECT READ PH
PH
15

DRU TITRATION
PH
+

2.50
3.
10
I
0.
5
CONCENTRATION
0.190
8.
9.

LAST ELECTRODE STANDARDIZATION: SEP 25 1991 12:37 AM

~~61.



-- ~AYY~-V.X.~ ....~. ~.L. .j..

SAMPLk HUMBER: I
SAMPLE OATA: 316.
DIRECT READ PH: 12.035

DERIVATIUE OUTPUT, dE/dU

3
-t

4 5 6 7 8

almin.4

milsmo

>bRU TITRATION:

EQUIUALENCE PH

9.65

6.80

TITRANT VOLUME

0.534

8.680

COMPUTATION

0.0000

0.000

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

7 362

o I 2 9 19

10:14 AN

<-- EP 1

<-- EP 2



SAMPLE NUMBER: 2
SAMPLE DATA: 316.
DIRECT READ PH: 12.043

8 1 2 3
I I I

)IDENCIUM 16 REV 0

DERIUATIVE OUTPUT, dE/dU

4 5 6
I I I

<-- EP I

<-- EP 2

<-- EP 3

DRU TITRATION:

* EQUIVALENCE PH

9.63

8.83

5.44

TITRATION TERMINATED BY PH LIMIT.

SEP 25 ,191 18:23 AM

TITRANT UOLUME

0.528

8.649

0.782

COMPUTATION

e.0000

0.0000

0.0000

7
-r-

8
-I-

9 19
-1

-. 363

. 'I,



ADDENDUM 16 R-V C
SAMPLE NUMBER:
SAMPLE DATA:
DIRECT RE'O.PH'j

1
317.
5.658

DERIVATIUE OUTPUT, dE/dU

2
-+

3
-+

4
-I

ORU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

18:25 AM

2
317.

5.748

DERIVATIVE OUTPUT, dE/dU

a 1 2 3 4

DRU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

10:27 AM

3
317.

5.237

DERIVATIUE OUTPUT, dE/dU

4 5 6
SI I p .

ORU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

eP 25 1991 18:29 AM

0 1
i

5
4

6
-+

7
-+

9
+

9
-+

10
-I

5 6 7 a 9 to

0 1 2 3 7 8 9 is
-I

364



ADEN3UM 15 REV 0

SAMPLE NUMBER: 1
SAMPLE DATA: 320.
DIRECT READ PH: 11.818

3
-t-

DERIUATIUE OUTPUT, dE'dU

4 5 6

<-- EP 1

7
-t

8
*-

7--

< -- EP 3

<- EP 4
DRU TITRATION:

EQUIUALENCE PH TITRANT UDLUME COMPUTATION

9.65 8.667 6.000

8.54 8.831 8.0000

7.12 8.966 0.8060

3.52 1.285 0.0800

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.6

SEP 25 19!i - 2:38 PM

B 1
+ .

2
+ .

9
-t-

18

<- EP 2



-- W-SDmWM-DP-0C25
ADDENDUM 16 REV-0

SAMPLE NUMBER:
SAMPLE jATA
DIRECT READ PH:

2-
320.

11.830

DERIUATIUE OUTPUT, dE/dU

2 3 4 5 6

A-'"

-v

"'s.,

<- EP 2

<-- EP 3

<-- EP 4
DRU TITRATION:

EQUIUALENCE PH

9.63

8.58

7.14

TITRANT VOLUME

0.664

0.824

8.959

COMPUTATION

9.0080

0.8000

0.08880

3.72 1.272 8.0008 -

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE. 366

SEP 25 1991

o I 7 a 9 18

<-- EP 1

2:47 PM



DIDENOUM 16 REV 0

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

it-
323.

12.021

DERIUATIUE OUTPUT, dE/dV

8 1 2 3 4 5
I I I I |

6
-r-

7
+ -

<-- EP 1

<-- EP 2

<-- EP 3
DRV TITRATrION:

EQUIVALENCE PH

9.60

5.96

TITRANT UOLUME

8.533

9.656

0.711

COMPUTATION

0.899.

0.088

0.099

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

367

8
+

9
-t-

is
-1

3:11 PM



- -- - ----- - - WHC:0J P-25
ADDENDUM 16 EV 0

SAMPLE NUMBER: 2
SAMPLE DATA: 320.
DIRECT READ PH: 12.000

DERIVATIVE OUTPUT, dE/dU

0 1
i-

2
+ .

3
+*

4
-1*

5
+

6
-1-

'bbu TITRATION:

-- EP 1

<-- EP 2

, \.
EQUIVALENCE PH

9.69

6.69

TITRANT VOLUME

0.542

8.676

COMPUTATION

0.0000

9.0000

TITRATION TERMINATED BY -PH LIMIT.

SEP 25 1991 3:24 PM

7 8
--

9 19

~~ 868



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-8 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
SELENIUM UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER - WA77479 LA-365-131/B-1
Technologist: Date:
M. MYERS 09-23-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA K. FULLER

Description Lab ID ' Description Lab ID
1 INITIAL LMCS CHECK STD R316-5596 11
2 REAGENT BLANK R317-5696 12
3 SAMPLE 791-3A R320-5796 13
4 FINAL LMCS CHECK STD R323-5596 14
5 is
6 16
7 1 1 17

91 19

10 1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 125B38A/0.5 mL NA

A-6000-881 (0392)

363



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

SELENIUM ANALYSIS - UNDIGESTED SAMPLE

R 317.-5696 9-19-91 13.45 26

Be LA-365-131 PPM
S.-m. - - F

7 REO EIL

REAo. MANX

'000

- 5- 5-

-. m

s'" '

I

R106AM i-R 16.--5596 70A N.9-19-91 13s33 26

So LA-365-131 1.RECVERY I 1TE 0

STO

EDP R743 SEUYDD4vor
srov12 g'ht*, RE3tLT,6eee 1 Aol/S
67D vAodt' ?flC.S4* I

I.o1l Soo

- - s -.

A. .r.4

L/ -a--

R 320.-5796 06e 1.9-1991 153 1 25

131 PPM - - E2 "."E

S- * 791-3A

- - --
&Oil

Aro

R 323.-5596 -106 9-19-91 15.45 25

S. LA-365-131 RECOVERY WLIE2 0

?7 STD
AM-

EDP R7'43 SE/1HYDRD
- STD lA fl.A RESLT - - 9./ZE- t

STD vAL/. s - aREc t .

4'M o

~ 370

10 - -i



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTlNGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Se
Procedure: LA-365-131 Revision: B-1
Instument HYDRIDE 44 Pro a.: A77479
Technoo ist M. MYERS IParoll No.: 6C823 |te: 09-23-91
Calibration Standard: 124838A
Anajyto Concentration: 0.100 ppm
Type of Calibration: UNEAR

uon Concentration Insturnent Readin Lnit1 0.000 mL ' 0.0 np 0.000
2 0.200 mL 20.0 no 0.4353 0.400 mL 40.0 no 0.946
4 1.000 mL 100.0 np 2.087
5
6
7
8
9

10
11

14
15
16|
17
18
191
2D
211

Comments:

A-6000-882 (03'-

*37±L

I
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A"-'C-SU-M-OP-025
A:DENOUM 15 REV 0

WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

instrument: Procedure/Rev:
WA90787 LA-510-11P/C-2
Technologist: Date:
J. SOLBRACK 10-18-91
Starting Time: Temperature:
00:30 N/A
Ending Time: Chemist:
04:30 ' R. K. FULLER

Description Lab ID Description Lab ID
1 INmAL LMCS CHECK STD R316-5606 11
2 REAGENT BLANK R317-5606 12
3 SAMPLE791-3A R320-5706 13
4 FINAL LMCS CHECK STD R323-5506 14
5 15
6 16
71 1 17
8 1 18
91 19

101 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 15C11BJ/.20019 mL N/A

A-6000-881 (03/92)

a-. 373



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

I-... .. ,.,,,,s~ .y s~t O

P 314. 5506 166A&I 9-19-91 135 26*V.

Ora LA-Sl-112 ? RECOVERY -TI .2
... *2 . I6T

S332 2NCL2
STDNI$C.4J nESULTA r
ST O V AA yj S EC , 

3

e e 7-fti

- / -

r.es4 .f

- .- -

n.-- .sa-- --- /V y1 7.-5606 16M. 9-19-91 13.45 26 /y a. 30Y-40

' SILA-%.%

- - Ca-, '(I-

- flo Tn RED flL J.1.

T27/ Tf

-25 .A

REACENT~W El ~I

w f.

7 d14 791-3..

--- fl-l

--- 2.x-

374



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

-5506 106AWd 9-19-91 115.43 I5

SPG L*-510-112 I RECDVERY WITE2 0

* BTD

s::32 ZnC2

STDOW iCa-dr *REULT /. 34V
3TD VAL /.'SZ ::c

h - 11;4

. 2./g A. 7 3 - 5-yo
/-

- s- .zfl
I.: , i

.. , tg

4 -;lov

875

'j



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA -622-102/B-0
Technologist: Date:
M. MYERS 09-25-91
Starting Time: Temperature:
00:29 NA
Ending Time: Chemist:
04:18 * D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5527 11
2 REAGENT BLANK R317-5627 12
3 SAMPLE 791-3A R320-5727 13
4 FINAL LMCS CHECK STD R323-5527 14
5 15
61 |16
a3 17 1

91 18

101 2

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD |69C11K/K0.05 mL N/A

- A-6000-881 (03/92)
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AODENDUM 15 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

SamoIe: STE 9N

Blank = 0
% Difference =

Date: 09-25-1991

Samole Size = 50
Min Readinas = 710

Time: 00:45:11

Dilution Factor
Max Readinos =

== Readino
I

Analvsis
1. 01

2

Time ====

2.(1

4. 0 1

7. 01

e. 01

7. 01

Coulometer

104.8 S

117.60

121 .40

123. 0(

124.0-0

124.80

% Difference ==

0. 00

1 00.-00

10.88

3. 13

1 . 30

0.81

0. 64

,o10 4a4'44o 4ft/;t--
124.8 - r-j ( 1 ) / ( 5o )

5/to
124.9 -r) ( 1 ) / ( 50 ) (12)

pqi3 ztaw- qso,4z-

- : 3 /L Car on

- .-eG-. Molar Carbon

P44me.iuR- 4/vso/ - 6C
Samol e Run By: 6C823

378 -a66f

-iT-

= 1

7



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samoles BLANK

Blank = 0
% Difference =

Date: 09-25-1991

Samole Size =

Min Readinos =10

== Readina ==== Analysis
I

,f

4

6

9- 7

3Iask/ vacue =
S5. 1 - 0 ) ( 1 ) /(

51o
50 )

I .0

2.01

.01

4.1 t

j. 01

6.01

7.01

-1

50
7

Ti me: 00: 29: 30

Dilution Factor
Ma: Readinos =

Time ==-= Coulometer ==== %
0.80

1.60

2. 30

3.(0

3.60

4.50

5.10

Cegt bn

7

Difference
-525.00

50.0J

30.43

23.33

16.67

20.00

11.76

S. 102 a/L Carbon

( 5. 1 - C ) ( 1 )/( 50 )(12) = 8.499999E-03 Molar Carbon

Samole Run Bv:

-r- [

1

= =

6

Boo28

-881--



WHC-SD-WM-DP-025
ADDENDUM -16 REV 0

COULOMETER ANALYSIS REPORI
TICTOC Rev. o

Samole: R317

L41 ank = o
% Difference =

Date: 09-25-1991

Samole Size = 50
Min Readinas = 710

Time: 00:54:43

Dilution Factor
Max Readinas =

== Readino
1

4

6

F 7

Analvsis
1. 01

2.01

3.(--)l

4.00

5.01

6.01

7. t 1

Time ==== Coulometer ==== % Difference ==
0. 00

2. 10

3. 10

3.60

4.30

5. 00

5.70

0.00"

100. 00

32.26

13.89

16.28

14. 00

12.28

8Jank va fu
5. 7 - 0 )(

e.
1

520
50 )

( 3.7 - 0 ) ( 1 ) / ( 50 ) (12)

C, 04 &w
= .114 a/L Carbon

= .0095 Molar Carbon

Samole Run Bv:

'-'C-

1
7

001 9z-

6C823

: 3 8 0 2 -wit
- -862



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0 TiC-

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R320

Blank = .11
% Di++erence =

Date: 09-25-1991

Samole Size =
Min Readinos =10

50
7

Time: 03:42:55

Dilution Factor
Max Readinos =

== Readino
1.

Analvsis
1.01

2. 01

3.01

4.00

5.01

6.01

7.00

Time ==== Coulometer
0.00

==== 7 Di

94.30

106. 30

112.40

115.70

117. 70

119.00

fference
0.00

100. 00

11. 29

5.43

2.85

1. 70

1. 09

5,7O
(119 - y""53"M4- )

119 - .7705304 ) C 1 )/(

50) = 'b/L Carbon
VP y4-e*%Aw... 41301z-

50 )(12) .1970491 Molar Carbon

Samole Run Bv:

-a-,

.2 ~ "s'

-866-

1
7

6C823



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

COULOMETER ANALYSIS REPORI
TICTOC Rev. 0

Samole: R323

Blank = .11
% Difference =

Date: 09-25-1991

Samole Size = 50
Min Readinas = 710

Time: 04:16:14

Dilution Factor =

Max: Readinas = 7

== Readino
I

Analvsis

1.01

2.1 )l

4 4. 01

5.0 1

6.01

7. 00

6

7

Time ==== Coul ometer
0. 00

112.90

123.20

125.50

126.50

127.30

126.10

% Difference ==
C).0

100.00

6.36

1.83

0J. 79

0.63

0.62

5.70
(128.1 -- r-9flS~rt ) (

128. 1 - . :. .t )'4-

5.70

I )/,( 50

I ) /( so (12)

S25'8'9-, o/L Carbkon
Ofef --- /so aZ..

= .... Molar Carbon

,2O0q gO p -?l2.

Samole Run Bv:

I

6C823

T~ 38 -a1.



ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-8 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL 5011 - WC1 6130 LA-344-105/B-0
Technologist: Date:
M. MYERS 10-28-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-5526 11
2 REAGENT BLANK R317-5626 12
3 SAMPLE 791-3A R320-5726 13
4 FINAL LMCS CHECK STD R323-5526 14
5 15
6 16 -
7 178 18
9 19|

10 ||20|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STO 70C111/0.2 mL NA

SAMPLES RERUN.

A-6000-881 (03/92)

383



'- -S)-WM-DPI-a25
AIDEN)UN 15 REV 0

TOTAL ORGANIC: CARBON ANALYSIS - UNDIGESTED SAMPLE

r- - --- - -.-

R o.- on - -19- -3 -

- - - a-e.. ~
st56 corlic
SIDN -1=4. - RESULT 3.J 7 IS

S M VAL JO %REC taa

--

~:- .205fl I64S -.-
-19- 1.

I .C 6-34--105 -L WIE - L

It W L A-1..11 (' ~ Eml., -I, m ... . -

T4-7~~W'Y c ~, Z*

V

-

R 31y.-62 10Aw -tv-91 13,.4 a4 .

1gc LA-fK-1403 OL 2 I

W , I . -U L

;6=ziaw
-EGN tWAN

ILnS -4 I K ~4&J

284
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A:DENUM 15 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: STD

Blank = .4567049
% Difference = 10

Date: 10-27-1991 Time: 01:10:43

Sample Size = 200 Dilution Factor
Min Readings 7 Max Readings = 7

11

Reading
1

==== Analysis
1.01

Time

2.01

..01

4

6

59.1 - 7.1996

59.1 - 3.1996

4. 01

5.01

6. 01

7. 01

( 11 )/( 200 )

) 11 )/( 200 ) (12)

===Coulometer

42.40

51.O O-

55.00

57.10

58.30

59.10

3.074522

.2562102

% Difference
0 .oo

100.00

16.e6

7.27

3.68

2.06

1.35

g/L Carbon

Molar Carbon

Sample Run 6C823

385

By:



AEDENDUI 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: BLANK Date: 10-26-1991 Time: 21:52:10

Blank = N/A
X Difference = 10

Sample Size = 200 Dilution Factor = 1
Min Readings = 7 Max Readings = 7

== Reading ==== Analysis
1 1.01

4

5

6

7

2.01

3.01

4.01

5. 01

6.01

7. 0 t

Time ==== Coulometer
. 00

= Difference ==

) .

10o. 00

I . 0(1

1.80

2.40

2.80

.20

44.44

25.00

14.29

12. 50

BLANK VALUE 3.2 / 7.006714 = .4567049 g/L/minute

Sample Run By: 6C823

386



PC-&2-WM-3P--O25
1:OEN)UM 15 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R317 BLANK

Blank = .4567049
Difference 10

Date: 10-27-1991 Time: 01 :29:09

Sample Size = 200 Dilution Factor =
Min Readings 7 Max Readings = 7

1

== Reading
1

Analysis
1 . tI

Time ====

2.01

3.01

4. 01

5 .(-)

6. 01

7.01

COLA lome ter
).)00

1.70

2.80

7.40

3.90

4. 40

4.80

== Difference

1. or

J9.29

17.65

12.82

11.J36

vaIU(
4.F- :- .1996 )( 1

( 4.0 - 3.1996 )( 1

)/( 200)

)/( 200 ) (12)

= 8. 002QQ1E-3. /L Carbon

= 6.66ee4E-04 Molar Carbon

Sample Run 6C823

--

-663-

By:

Pq gcaor 6/30/12-



AIJI)ENU4 15 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Date: 10-27-1991 Time: 04:46:17

Blank = .4567049
Z Difference = 10

Sample Size = 200 Dilution Factor
Min Readings = 7 Max Readings =

== Reading ==== Analysis
I

Time ====
1. 01

2.01

3. 01

4.01

5.01

6. 01

7. 01

Coulometer

6.00

8.0o

13.70

16.10

17.40

18.40

19.20

== Difference

1 Of:. 00

41.61

14.91

7.47

5.43

4.17

q,.go
19.2 - ______- ) (

19.2 - 3.199513 )

11 )/( 200

11 )/( 200

)

(12)

.712 /
.-eeee2e g/L Carbon

=7 3$-Ca2a Mor bonelt-
=7.Zfl7558E-o2 Molar Carbon

Sample Run By: 6C62Z

T-a.1

Sample: R320

11
7



A:OEN)UM 15 REV 0

t b

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: -F<K3; t
M-- LO - Z?, -90

Blank = .4567049
% Difference = 10

== Reading
1

==== Anal

2n

4

6

7

ysis
1.01

2.01

4.01

5.01

6.01

7.01

Date: 10-27-1991

Sample Size 200
Min Readings = 7

====eCoulometer
( . ((

25.90

47.20

53.80

56.90

58.60

59.60

Time: 05:22:10

Dilution Factor =
Max Readings = 7

11

=== %Difference
o. 00

45.13

12.27

5.45

2.90

1.68

#, go
5c. 6 .17 ~ ) ( 11 )/1 200

59. Ia3Z.- C8/s7/q 
S59,6 - 3.199967 ) 11 )/( 200 )(12)

3,01Y t&
= 2 g/L Carbo

D oear Cr01z-
= .2585001 Molar Carbon

Sample Run By: 6C823,

Se-9.

Time



A - - A EU VQ
A2)EN uMv 15 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - W554428 LA-533-105/8-0
Technologist: Date:
M. MYERS 09-30-91
Starting Time: Temperature:
22:35 09-30-91 24-25depC
Ending Time: Chemist:
00:32 10-01-91 D. HERT

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-5571 11
2 REAGENT BLANK R317-5671 12|
3 SAMPLE 791 -3A R320 -5771 13
4 FINAL LMCS CHECK STD R323-5571 14
5 |15
6 ||6

71 17

91 19
10 | 20|

Standard |Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL N/A

. A-6000-881 (0o/92

330



A:DEN)UM 15 REV 0

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE

-a..s -... e -m - -eaen ns,
R( 316.-1571 .106AM -... 9-19-91 335 24

LaP L

-533105. EE Y W ' 0
- -- s I.

&wr 9?74 DhGOMx
sroa'ljsciICo - EuL.T fl.6t '
STD VAL Q0. 0 rC

- 5-

I 20.-577i1W. ~ 9-19-91 1*7 2

L53305 00 .-

. ~ -- .-

**

I

It 317. -571 10AM . 919-91 13*'I5 2
-~ I I .

F 05 t

7 kku .L

-- 7

- * -- -

U323.-5571 10A 9-19-fl1a42

F LA533-05 RtXOVERY wT

fW R9741 DIONEX

B#.,30SCL, RESLLT S3 .
STOYAL.571-0* -.kcI

A e * s

ai3



A:DENWUM 15 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791 -3A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist: Date:
M. MYERS 09-30-91
Starting Time: Temperature:
22:35 09-30-91 24-25deqC
Ending Time: Chemist:
00:32 10-01 -91 D. HERT

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R316-5573 11
2 REAGENT BLANK R317-5673 12
3 SAMPLE 791-3A R320-5773 |13
4 FINAL LMCS CHECK STD R323-5573 14
5 15
6 16
7 |17
8 18
9 19 - -

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL N/A

A-6000-881 (03/92)

892



IHC-S-WM-DP-025
A2DENDUM 15 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

N .

R 32O.-1773110AM ' . 9-19-91 fisc 25

PPM - W TE2 o

. . . ...7 a .

- - -
I- -I

iaI , -
_ _

s ls i...w . I~ 'h,.. ,m. 1 1R 316.-5573 106AM ': 9-19-41 13.35 26

14w3 LA-3=105 %.RECOVERY W ITc f

--- -.. -e

EDP R978 Dimm-

ST f-t3wr_1C.afREMT 53 .3 1
ST VAL S1 f 0 %Rn

./5

R 323.-5573 106AW 9-19.-91 15*q4 25

03 RECOVERY Wi IE2

.1 F -- 9Th

EDP R97S DIoEmx

STU 0""3C.4.0 RELT
BTD VAL 2 0 " :REC

(.. .. h-.

- -a- - - - j.j~t~/~ ~

-C,

R 317.-5e73 106AM . .919-91 13.45 26

0.=.1. 1.

- -. RED

REAGENT MLAN. -

--

I

33



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

V I '1!11-

DIONEX METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name : systemi/qpm
Number of Detectors........................................ I
Detector I Type............................................ CDM-1
Detector I real time plot scale (uS)........................ 20.00
Run Time (minutes).......................................... 9.50
Sampling Rate (seconds)..................................... 0.20

-- DETECTOR I PARAMETERS --
Report Options

Save Data File............................................. Yes
Data File Name: c:\du\data\91092201.D09
Create ASCII Report File................................... No
Print Report............................................... Yes
Liut Peaks Not Found in thtis run........................... No
Report Unknowns Found in this run.......................... Yes
Print Chromatogram......................................... Yes

'AutoScale Chromatogram to Highest Peak..................... y"
Fill Peaks with Color ..................................... YPV

"'Draw Grid Lines on Chromatogram............................ No
Label with Peak Number..................................... Yes

-. Label with Retention Times on Chromatogram.................... No
Label with Component Name.................................. Yes

,,Format File Names c:\tix\method\default.prf

Integration Parameters
Starting Peak Width (seconds).............................. 10.0
Peak Threshold (mV or us/data pt interval)................. 0.500
Peak Area Reject............................. .............. 1000
Area Reject for Reference Peaks............................ ..- Ioi
Percent Retention Time Window for Reference Peaks............ 5.0

.Integration Timed Events

Time Description
-------------------------------------------------------

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detectioni

1.77
1-.77 Enable end of peak detection

394



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Calibration Parameters

Number Of Levels for Calibration...........................
Calibration Fit Type........... ............................
Replace Or Average Calibrations............................
External or Internal Calibration...........................
Calibrate by Area or Heiqht................................
Default Injection Volume...................................
Default Dilution Factor....................................
Response Factor for Unknown Peaks.............................
Calibration Standard Volume ...............................
Internal Standard Volume ..................................
Sample Unit ...............................................

6
Quadratic
Replace
EM ternal
Area
i . 0
i.0
1.0
I .0
1.0
PPM

s35



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Component # I FLUORIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tArea**2
KO - 8.52797E-002
K1 - 6.06440E-005
K2 - -6.17.180E-011

Retention Time
Window Size

Level Amount Area Height
----- -------------------------------------------
1 1.20000E-001 1437 225
2 3.00000E-001 4035 566
3 6.00000E-001 8217 1141
4 1 . 20000E+000 16507 2218
5 2.30000E+000 39534 4812
6 4. 40000E+000 76890 9371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2*Area**2
KU = 3.93335E-002
K1 = 1.01273E-004
K2 = -9.35560E-(.1i

Level Amount Area

Retention Time
Window Size

HIeiqht

1 1.600KE-001 1319 217
2 3.90000E-001 3 754 568
3 7. 800 E-001. 6742 1.045
4 1.50000E+000 14461 1975
5 3. cOQ E 1-000 30287 3927
6 5. 900oE+000 61305 8?10

Component f 3 NITRITE
Reference Peak FLUORIDE
Amount - KO + KitArpa + K2tAreA**2
K0 - 4.88691E-001
K1 = 1. 33960E-004
K2 = 5.52630E-012

Retention Time
Window Size

Level Amount Area Height

1 1 .08000E+000 6239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1. 06200E+001 72787 7300
5 2.08500E+O1 153501 19401
6 4.01500E+001 2?2053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount = KO + KitArea + K2tArea**2
KO M 4.019602-002
KI . 2.00453E-004
12 . -1.00008E-010

Retention Time
Window Size

2.80
7.007.

Level Amount Area Height

1 1. 56000E4 000 7660 753
2 3. 90000E+000 20706 1380
3 7.0000E+000 38868 3455
4 1. 54000E+001 78061 6644
5 3.02000E+001 165133 12632
6 5. 81000E3 +001 350930 24386 --

396

1.13
7.00%

~-r)

1.70
7.00%

0

2.03
7. 007.



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Component # 5 NITRATE
Reference Peak FLUORIDE
Amount - KO + 1itArea + K2*Area**2
K1( W 3.02611E-001
K1 . I.61787E-004
K2 = -5.83501E-011

Retention Time
Window Size

Level Amount Area Height
---- -------------------------------------------

.1 1. 37000E+000 7543 727
2 3.43C100E+000 19321 1803
3 6.8300E+000 40244 3563
4--4--35Ct0CE+Ci'1 83386 7010
5 2.6500E+001 173503 13640
6 .Z KJE+001 36080? 2563?

Component # 6 PHOSPHATE
Reference Peak FLUORIDE
Amount - KO + KitArma + K2tAreatt2
K0 9 -. 53452E-001
K. 3.53243E-004
K2 - -37.116E-010

Retention Time
Window Size

Level Amount ArrA Heiqht

1 1. 19000E 1000 2277 162
2 2.99000E+000 7242 453
3 5. 930091E000 13C25 935
4 1. 17400E4001 31460 1933
5 2.30300E+I001 . 69135 4130
6 4.43700E+001 144749 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tAreat*2
K0 - 3.55734E-001
K = 1.27491E-.104
K2 -3.79358E-011

Retention Time
Window Size

6.85
10.00%

Level Amount Area Height

I 1.40000E+000 9419 543
2 3.50000E+000 24499 1382
3 6.96000E+000 52303 29?0
4 1.37800E+001 107173 5909
50 2.7040CE+001 225632 12225
6 5.20701E+QQ1 471630 24686

as.89

3.30
10.00%

5.32
10.00%4



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

IC Control File: Co\DX\METHOD\SYSTEMi.TE

Step Time Description

Init CDM-1 AutoOffset Off
Init CDM-1 Recorder Mark OFF
Init CDM-i Temp. Comp. - 1.7 / Deg C
Init CDM-1 Recorder Range - 1.0 uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deg. C
Init Valve A ON
Ini t Valve B ON
Init Inject Valve OFF
Init ACI Autosmp OFF
Init ACI RLY 2 OFF
Init ACI TTL I OFF
Init ACI TTL 2 OFF
Init ACI AC 1 ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM-i AutDOffset ON
1N 0.0 Start Sampling
1 0.0 GPM Reset OFF
2 0.1 CDM-1 Recorder Range n 10.0 us
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
:5, 3.0 Inject Valve OFF
4 3.5 ACI Autnamp ON
5 8.0 ACI Autosmp OFF

GpmFile! C:\DX\METHOD\SYSTEMI.GPM
Lo Pressure Limit - 209
Hi Pressure Limit = 200o
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flaw -I X2 73 24 VS V6 Comment
------------------------------------------------------------ -----------

0.0 2.0 84 a 3 0 o (

,38



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

1 Sample Name: BLANK Date: Mon Sep 30 22:35:47 1991:
Data File : c:\dx\data\91093071.D02
Method : c:\dt\method\SYSTEMI.met
ACI Address: I System : 1 Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE

E9rernal I 1 2555 5Hz

START STOP AREA REJ

0.00 8.52 1000

Pk. Ret Component Concentration Heiqht Area Bl. %Delta
Nwn Time Name Code

----------------------------------------------------------------------------------

~,Fir ctttidaIS?0583071.D52Sampl& BLANK

-14.189

3.663

1.1689

399

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
MHnua



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Samoe Name: LMCS/73C11CQ .%&4 Date: Man Sep 30 22:45:24 1991
Data File : c:\dx\data\91093071.D03
Method : c:\dx\methodSYSTEMl.met
ACI Address: I System, : I Inject#: 3 Detector: CDM-1

RgORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
------------------------ ---------------

Eekternal 1lot1 2555 51Hz 0.0( 2.52 10(:)

AL.
Num
rIL

I

-N..

Ret Component Concentration HeiqhL
Time Name

1.13 FLUORIDE 53.664 1073
1.67 CHLORIDE 71.733 1049
1.98 NITRITE i, 5Q1.700 4572
2.95 BROiIDE y 7.69' 2681
3., N Id T RR TE 52.531 291
5.12 FHOSPHATE 527-7 . 21. 9
6.55 SULFATE I I5S6.S01 2510

Fil: C!drIdataI1S9I 71rDos Sampe:L JC1/7C1 10

11.165

1.865 11

0.00 IM 2 4 .0 4.W 5.
MInuls

Area 91. %Delta
Code

7411 1 0.00
6666 2 -1.96

33327 2 -2.30
24180 2 -3.28
308 2 2.53
13377 1 - .V
4340 1 4.32

7- TM
LstlE

-7
III.

SA0 7.00 8W



WHC-SD-WM-DP-0 25

ADDENDUM 16 REV 0

Sample Name: R317 Date: Mor Sep 30 22:55:18 1991:
Data File : c:\dx\data\91093071.D4
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : 1 Iniect#: 4 Detector: CDM-I

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Heiqht Area 81. .Delta
Vum Time Name Code

-------------------------------- -------------------------------------------

f~im c~trdt3ISIOSS7f.D94 Smmplcz R317

8.665

6.165

3.665

1.165

401

-1.3351

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minutts



WHC-SD-WM-VP-025
ADDENDUM 16 REV 0

Sample Name: R32-.) Date: Tue Oct 01 00:03:45 19911
Data File : c:\di:\data\91093061.D11
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : I Inject#: 11 Detectcr: CDM-1

$EPORT VOLUME DILUTION POINTS RATE

n :ternal 1 10200 2555 5Hz

START STCP AREA REJ

o. U 3.52 1000

Ph. Ret Component Concentration Heiqht Area EUl. %Delta
um Time Name Code
--------------------------------------------------------------------------------------
1 1.13 F.UORIDE 6684.954 1352 9497 0i.0
2 1.98 NITRITE 11761.558 bS. 4959 1 -2

S 3.42 NITRATE 36377.925 1974 20506 1 3.54
4 6.67 SULFATE 5351.765 9t 12b 1 -2.8

fPi cidah0lWN9M1.D11 Sa'wk:R32

11.163

8.663

6.163

3.663

1163

I -FLUOME
2 - r"WM

I-r

3-MIIA

4-SULFAIE

402

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00Minutes



A -Y-DV-P--025
ACJJENCUM 15 REV 0

Sample Name: LMCS/73C11C0 £3A5.%4t4-W Date: Tue Oct 01 00:32:59 1991:
Data File c:\dx\data\91093061.D14
Method ! c:\dx\method\SYSTEM1.met
ACI Address: I System : J Iniect#: 14 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE

:r ------------- --------------------
E : ternA I 1 101 2555 511::

START STOP AREA REJ

0. 00 .52 1000

Ptf. Ret Component Concent.r ation Heiqht Area 81. %Delta
"flum Time Name Code

1 1.13 FLUORIDE 53.790 1068 7432 1 0.00
2 1.67 CHLORIDE 73.I65 1011 6797 2 -1.96
3 1.8 NITRITE 511.(09 4382 34073 2 -2.30
4 2.98 BROMIDE 495.24Q 2629 24562 2 -2.19
5 3.42 NITRATE 551.166 2999 3224 2 3.54
6 5.17 PHOSPHATE 513.595 854 12997 1 -2.82
7 6.65 SULFATE 5C5.022 2491 43198 1 -2.92

-. Ale:cIdldatwlOSSfW3.D14SaMr:LpcS/73C101

11.188

8.663

us6.168us

3.869

1.18

32- NrUTE

I - PLUR SLW ii * lOA1!

7.u^Am

0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00
Minutes

*1

~~ 403



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist: Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25deqC
Ending Time: Chemist:
21:31 D. HERT

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-5574 11
2 REAGENTBLANK R317-5674 12
3 SAMPLE 791-3A R320-5774 13
4 FINAL LMCS CHECK STD R323-5574 14
5 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 15 _ _ _ _ _

61 16
7 17

9 1I9
10 120

Standard Primary Book No. Second Book No. Third Book No. and |Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMSCHC SD73C11CO/0.1 mL N/A

A-6000-881 (O92)

T~~404

lf1



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) - UNDIGESTED SAMPLE

R 116.5574 S 9-.- a

EDP R976 DXONIEX -

STD 74.//4 RESMaT T21.4 r

/T- VL 1e - ,

/ be---

r 0.O.-37741Irnoi&A 99- 25=

P0*4 jLA-5315'. ,K

IOD6-0791-3A

S 17.-574 0 9-19-91 13

- - REG DL

REAGENT DLANK

oil-Ov

r ft 23* 57j O6S 9-19-91 1544 1 25

P04 17-5=-105 1:: REcovEY JIT jr

EDP R97& DIONEX
STD* "1C4(.4e RESLLT 51a4. .1
8 TO VAL 0 .REC

Jr

"T~405

a. A. 7

1La-2

I



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/8-0
Technologist: Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25deaC
Ending Time: Chemist:
21:31 0. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5675 11
2 REAGENT BLANK R317-575 12
3 SAMPLE 791-3A R320-5775 13
4 FINAL LMCS CHECK STD R323-5575 14
5 15 _
6 16.
7 1 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliuot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL N/A

A-6000-881 (03/92)

406



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE

- - - -

ft 316.-5575 106AM. 9-19-91 13.35 26

6 LA-533-105 t RECOWRY d11E2 0

S .- STD

EDP R970 DIOEX

97DM7S4fC0 RES.T !T 2'(#
STD VAL. .tb- 0 R 5

SAX
IA -a

- -. I

~.I ~ ~..

1ii:~. Va I - a i
a-S-fl (a

1/
Rt 3=3.-55751 106AM - 9-19-91 15.44 125

- 4-
S04 LA-533-105 RECOVERY I ..

/? srb

OP R970 DIONEX

STDO'73- feo RVMJ.T laa,
BTD VAL (o. Rc

.. 407

R 17.-5671 3.e...0.=
- -- --13-4 26

4 LA-533-105 -I

- - c...s/tEAft-TREG 9L.

REAGENT BL.ANK

- - -

.- a - .- -..m a~R 320.-5773 106AM - 9-19-91 15.29 25
'3 LA-S3-lw sE2 -

I0 -O ~ -791-3A

-- c --....

2579, 3

a a a a



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist: Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25depC
Ending Time: Chemist:
21:31 '. HERT

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R316-5576 11
2 REAGENT BLANK R317-5676 12
3 SAMPLE 791 -3A R320-5776 13
4 FINAL LMCS CHECK STD R323-5576 14
5 is
6 |16
7 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 17 _ _ _ _ _ _

8 ' 18
9 19

101 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73CI11CO/0.1 ml- N/A

A-6000-881 (03192)

~'408



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE

Rt" *a1 3 . TE - I. f

tell LA-310$ RECOVERY M1EZ 0

7 V.'O ~ STD
o- --

EDP R960 DIGNE

STD VALS7S '=~

R =0.- -5776$ 0A 9-19-9 F±01

1402 Lfr-3 fl'K -wIT

-7 %-t4 9

-- %

/o -et-. I 7~I9JLZ r
VT

L

-b

-I

R317.-567& 0A 9-19-9 1 -13a452
N 1= 05-.. ja

1.12 LA-53-I0 PPM .T

7 RED E.

REAGENT [LANK.

-^1

a - .msa- ausea a . - m .

-- In~ -

- a - s - -r
I? 23 -57610AM9-19-91 15:3#44 125

03IRECOVERY 1E2r~

EDP R960 DIGOEX

STe".3jjCo RESLL T
GTD VAL$16 0 *R4C

17 T7- a

10L- / I./
~flI

409

I I



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

9'-, z..Z-r

DIONEX METHOD PARAMETERS - SYSTEM1.MET

System Parameters

System Name : systemi/gpm
Number of Detectors........................................ 1
Detector I Type............................................ CDM-1
Detector I real time plot scale (uS)......................... 20.00
Run Time (minutes).......................................... 9.50
Sampling Rate (seconds).................................... 0.20

-- DETECTOR I PARAMETERS --
Report Options

Save Data File............................................. Yes
Data File Name: c:\dt\data\91092201.DQ8
Create ASCII Report File................................... No
Print Report............................................... Yes
List Peaks Not Found in this run........................... No
Report Unknowns Found in this run.......................... Yes
Print Chromatogram......................................... Yes
AutoScale Chromatogram to Highest Peak......................Ye:
Fill Peaks with Color .... ................................. yeA
Draw Grid Lines on Chromatogram............................ No
Label with Peak Number..................................... Yes
Label with Retention Times on Chromatogram.................... No
Label with Component Name.................................. Yes
Format File Name: cz\th\method\default.prf

Integration Parameters
Starting Peak Width (seconds)............................... 10.0
Peak Threshold (mV or uS/data pt interval).................. 0.500
Peak Area Reject........................................... Io
Area Reject for Reference Peaks............................. 1000
Percent Retention Time Window for Reference Peaks............ 5.0

Integration Timed Events

Time Description
- ------------------------------------------------------
1.32 Start peak detection
1.44 Start peak detection
I.46 Start peak detection
1.77
1.77 Enable end of peak detection

410



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Calibration Parameters

Number Of Levels for Calibration..
Calibration Fit Typo..............
Replace Or Average Calibrations..
External or Internal Calibration..
Calibrate by Area or Height.......
Default Injection Volume..........
Default Dilution Factor...........
Response Factor for Unknown Peaks.
Calibration Standard Volume ......
Internal Standard Volume .........
Sample Unit ...... ................

6
Quadratic
Replace
External
Area
1.0
1.0
I.0
1.0
1.0
PPM

.1

411



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Component * 1 FLUORIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2$Areatt2
KCO = 8.52797E-002
K1 - 6.06440E-005
112 = -6.171OE-011

Level Amount Area

Retention Time
Window Size

Height

1 I.20000E-001 1439 225
2 3.00000-001 4035 566
3 6.00000E-001 8217 1141
4 1.20000E+00) 16507 221
S 2.30000E+000 39534 4812
6 4. 40000E+000 76990 9371

Component # 2 CHLORIDE
Reference Pealk FLUORIDE
Amount = KO + Kl*AreA + k2*tArea**2
KO = 3.933325E-09 2
K1 - 1.01273E-004
K2 = -9.35560E-011

Level Amount

1 1. 60000E-001
2 3. 9?(I':IE-001 .
3 7. 800C)CE-O'.l
4 1. 500('OE+000
5 3. (0000E +00(
6 5. 9')0CICHE+-00')

Area

1519
3754
6742

14461
39287
6130

Component ft 3 NITRITE
Reference Peak FLUORIDE
Amount = 10 + KitArea + K2tAreatt2
KQ - 4.138691E-001.
K1I = 1.33960E-004
K2 . 3.526370E-012

Level Amount Area

Retention Time
Window Size

Height

217
568

1.045
1975
3927
$3910

Rptpntion Time
Window Size

Height

I I . 0900E4-000
2 2.69000E+000
3 5. 37000E+000
4 1 .06200VE+001
5 2.05OoE+001
6 4.01500E+001

6237
17299
34328
72787

153501
2?20535

Component 0 4 BROMIDE
Reference Peak FLUORIDE
Amount - Ko + KitArea + K2tAreatt2
KO = 4.01960E-002
K1 = 2.00453E-004
12 = -1.00008E-010

Level Amount

1
2

4
5
6

1 . 56000E4 000
3. 900'tE+)C0"
7.80000E+00C.:
1. 540Q0E+0')1
3. 0200:0E+1001
5. 910C'E+0C'i.

Area

7660
20706
3986F1
79061t

165133
350930

874
2252
4729
7300

19401
34439

Retention Time
Window Size

Height

753
1980
3455
6644

12632
24336

1.13
7.00%

1.70
7.00%

N,

2.03
7-.00%

2.80
7.007.

412



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Component 0 5 NITRATE
Reference Peak FLUORIDE
Amount w KO + KitArca + K12*Areat*2
ICC' - 3.02611E-001.
K1 = 1.61787E-004
112 = -5.83501E-011

Retention Time
Window Size

Level Amount Area Height

1 1. 37000E+000 7543 727
2 3.4300CE+{I00 17321 1803
3 6.C830OE+l0(0 40244 3563
4 .3500CE+O01 833$76 701o
5 2.65000E+001 173503 1364l)
6 . 1E+001 360809 25639

Component # 6 PHOSPHATE
Reference Peak FLUORI DE
Amount - KO + KitArea + K2*Area**2
KO = .33452E-001
I1 = 3.53243E-004

K2 = -3.51156E-010

Retention Time
Window Size

Level Amount Arr. Heiaht
-----------------------------------------------------------------
1 1.1900E+000 2277 162
2 2.98000E+1'00 7242 453
*1' 5.93000E+000 15':'25 935
4 1. 17400E+001 31660. 1933
5 2. 3,03OOE+1001 69135 4130
6 4.43700E +001 1447q9 8447

It

Component # 7 SULFAl E
Reference Peak FLUORIDE
Amount - KO + kitArPa + K2*Ar-att2
KO - 3.55734E-,001
I.1 = 1.27491E-004
12 - -3.79358E-011

Retention Time
Window Size

6. 85
10.00%

Level Amount Area Height

I 1. 40000E+000 941R 543
2 3. 50COXCIE-00. 24499 1382
3 6.96000E+000 5230 3 2890
4 1.37800E+001 107173 5909
5 * 2.70400E+001 225632 12225
6 5.20700E+001 471630 24686

413

3.30
10.00%

5.32
10.00%

01



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

IC Control Filet C:\DX\METH)OD\SYSTEMI.TE

Step Time Description

Init CDM-1 AutoOffset Off
Init CDM-i Recorder Mark OFF
Init CDM-1 Temp. Comp. = 1.7 / Dog C
Init CDM-1 Recorder Range = 1.0 uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON .
Init Inject Valve OFF
Init ACI Autosmp OFF
Init ACI RLY 2 OFF
Init ACT TTL I OFF
Init AC! TTL 2 OFF
Init AC! AC I ON
Init GPM Start
Init GPM Hold Gradient Clack
Init GPM Reset ON

1, 0.0 CDM-1 AutoOffset ON
1 0.0 Start Sampling
I 0.0 GP4 Reset OFF
2 0.1 CDM-1 Recorder Range IO.0 uS
2 0.1 Inject Valve ON
2 0.1 GPM Run GradienL Clock
3 3.0 Inject Valve OFF
4 3.5 ACt Automp ON
5 8.0 ACT Autosmp OFF

GpmFile: C:\DX\METHOD\SYSTEMI .APM
Lo Pressure Limit - 200
Hi Pressure Limit w 2000
Eluant I - DI WATER
Eluant 2 - SODIUM CARIONATE

c Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 %2 7:3 %4 V5 V6 Comment
----------------------------------------------------------- -----------

0.0 2.0 84 0 8 ' C 0

414
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Samole Name: BLANK Deate: Wed Oct 02 18:46:10 1991|
Data File : c:\dx\data\910o12t.D02
Method c:\dx\method\SYSTFrI.met
ACI Address: I System : I Injectt: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE

Ev. ternaI I 1 2405 5Hz

START STOP AREA REJ

0.00 3.02 1000

Pt. Ret Component Concentration IHeiqht Area 81. %Delta
Niun Time Name Code

F&.: akdhdtL911fi121.Df2 SMAmrBEAMi

11.173

S.673

6.173

3.673

1.173

-1
.370.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00

"4nutes

-. 415



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Samole Name: LMCS/73C11CO Am A Date: NWed Oct 02 1R:55:16 1991
Data File : c:\dx\data\91100111.D03
Method : c:\dx\method\SYSTEM.met
ACI Address: 1 System : 1 Inject#: 3 DetEctor: CDM-1

VOLUME DILUTION POINTS RATE START STOP AREA REJ

E:ternal

Pk .
Num

1

Ret Component
Time Name

±01 2405 5Hz

Concentration

0.00 8.02

Hciqht

.1 oft

Ara BlI. .Delta
Code

1.13 FLUORIDE 51.501
1.68 CHLORIDE 67.289
2.00 NITRITE 494.073
2.98 BROMIDE 4a97.271
1.40 NITRATE 530.520
5.15 PHOSPHATE 522.442
6.67 SULFATE 581.586

File: cdridaas9118VI .D3 Sap:LLmCS/73C IC#

11.178

0 .6796.179 2-.~

- FLUOMIr -ACM

I A79 I
1.179

-131

0.00 1.00 2.00

- &O.M iRATE

3.00

7- MATE

B-PI4OSPl4TE

11 111 11 11 I i lI1 1 1 1 TIT

4.00 5.00 8.00
Minuts

7.0 II I .
7.00 8.00

416

REFORT

1052
1092
4650
2702

861
245

7053
6285

32e24
2415a
31443
13251
42924

0. 00

-0.98
-1.48
-2. 1?
3.07,

-3.13
-Z.16

I.
2
2

2
2

I I I I I i I I I I UFF11111 1,11,1111 1



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

DATA REPROCESSED ON Wed Oct 02 19:17:10 1991

Sample Name: R317 Date: Wed Oct 02 19:04:35 1991:
Data File : C:\DX\DATA\91I0010K.Dv4
Method : c: \dxi\methodY3VSTEfl! .met
ACI Address: I System : 1 Inject#: 4 Detector: (DM-1

---------------------------------------------------------------------------------
REFORT VOLUME DILUTION POINTS PATE START STOP AREA REJ

E :ternal 1 1 240 5H 0OO 8. 2 1000

Pk. Ret Component Concentration Heicht Area Bl. .Delta
Num Time Name Code

-------------- --------------------------------------------------------------

N File: Cl DXIA TA IG t0f.04 Sample: R31?

!3.000

40.500

U4?8000

-5.500

"^3.000

"1.500

0.00 1.00 2.00 3.00 4.00 5.00 6.00 ?.00 8.00
Minuse-

7 417



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

DATA REPROCESSED ON Wed Oct 02 22:32:46 1991

3amole Name: R320
Data File : C:\DX\DATA\91100101.D13
Method : c:\dm\method\SYSTEMI.met

Date: Wed Oct 02 20:2857 1991

ACI Address: 1 System : I Inject#: 13 Detector: CDN-1

VOLUME DILUTION POINTS RATE START STOP AREA REJ

Enternal 1 101 2405 5Hz 0.00 8.02 1000

Ret Component
-LT Time Name

15
6?
96
00
10
53

FLUORIDE
CHLORIDE
NITRITE
BROMIDE
PHOSPHATE
SULFATE

Concentration

-202.712

4968719.490
9142.77Q

-23663.095
586.447

2562.483

Height

101504
4919

58422
157233

943
11273

Area D1. %Delta
Code

101568
49195

59411 L
Z81 789

1 50Q7
209240

3
4

1
1

0. DO
-1.45
-7.71
-3.06
-5.47
-6.01

Ab: CfDXtATAr5U1UMf.I3& wapitw:

4.mT

1 F-IORDE

'a

, , , , , I , , I , , , , , I I I I I , , I I , I I ,
1.00 2.00 3.00 4.00

Minutes

5 - PHO wMT
* - AFA

I I I I I I I T -1 I 1VT 1 T,,TT T TTTT1

5.00 8.00 7.00 8.00

418S-fr

REPORT

Pk .

1.
1.
1.

C.5.
6.

C95.000

130.000

105.000

uS 80.000

55.000

30.000

a.000

-20.000 L



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Sample Name: R320 Date: Wed Oct 02 20:3E:22 1991
Data File : c:\dx\data\91100101.D14
Method : c:\d>\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 14 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

ternal 1 2121 2405 5Hz 0.00 3.02 1000

Rk. Ret Component Concentration Height Area Bl. .Deita
Num Time Name Code

.n 1 1.13 FLUORIDE 5226.157 6064 40929 1 0.0O
- 1.98 NITRITE 7354.934 2931 22212 1 -2.30

N 3.35 NITRATE 32286.231 8077 95507 1 1.52
4 6.67 SULFATE 2751.26S 456 7401 1 -2.68

- FA- cJde~d#i911I1J1.D14Sape :RM

~11.16?

3..,
8.687

I FLUONDE

- 6.167
uS

2-EmilT
3.887

1.167

-1.333 1 =79 3.0-

0.0 100 2.00 3,00

raE

4- SWATE

I I I I I I I I j T 1I~i ~ j

4,00 5.00 9.00
Minutes

7.00 8.00

419
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Samole Name: LMCS/73,ClC, Date: Wed Oct 02 21:31:01 1991:
Data File : c: \d \data\911 1101.19
Method : c: \dx\methodSYSTEMt .met
ACI Address: 1 System : t Inject#: 19 Detector: CDM-i

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E.: ternaL 1 101 2405 5Hz 0.00 8.2 1000

Pk. Ret Comoonent Concntratiorn Heiqht Area Fl. %Delta
Num Time Name Code
-------------------------- -------------------------------------------------------------

I 1.13 FLUORIDE 52.79, 1086 7266 1 0.00
N~2 1.67 CHLORIDE 69.290 1'38 642! 2 -1.96
- 1.99 NITRITE 5I1 7: 463 33387 2 -30
4 2.97 BROMIDE BI5..1. Y7'15 24059 2 2.73

3.39 NITRATE 3 2901 31125 2 ".fl

6 5.10 PHOSPHATE 506.61 836 12795 1 -4.068
T-< 7  6.55 EULFATE 532.54 2497 43001 1 4.36

FJM: cI&Idat|aISI1J1O.DISSample:LMCS/73C1C)

11.171

y 671

6.171 3 NmrM
uS

I- %ma NLII
* ~,~4TPATI

ii
-1.3281 a. .I

0.00 1.00 2.00
III I I ~I I~~ 1 I II III 1T

3.00 4.00
Minutes

. 5.00
I I . I I I I I I I I I I I I I I [~c

6.00 7.00 8.00

420
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WESTINGHOUSE HANFORD COMPANY
222-8 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist: Date:
M.MYERS 10-04-91
Starting Time: Temperature:
20:46 24-25deqC
Ending Time: Chemist:
23:36 D. HERT

Description Lab ID __ Description Lab ID
1 INITIAL LMCS CHECK STD R316-5572 11
2 REAGENT BLANK R317-5672 12
3 SAMPLE 791 -3A R320 -5772 13
4 FINAL LMCS CHECK STD R323-5572 14
5 15
6 16
7 17
8 18
9 191

101 20 1

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STO 73C11CO/0.1 mL N/A

A-6000-881 (092

421
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ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

it165572 106M 1383 26 ft 3 12 A-

CL - LA-5 3-i 10 n u mCa A il . - -0",. Ls a'-ao24

-.. :-. c N.to
c -L

EDP Ant DIS.1~ " 2~*;!..,

STO WA.A

-- . *vri . . - .. C&~

.A..

..................-. 6n*.
20 57-2 A56-n -144

15.4 -3ABI

-... a. - 1- -- 1

IMP . .72 * -CX

* i

GT VC1Sp4

. 4 .j. ' ... .---. *-- --



A, - 23 2 V-P-21.5

A:)EN:UM1 15 REV 0

V I ~ I

9- ~a-r/

DIONEX METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name : systemi/gpm
Number of Detectors.............
Detector I Type.................
Detector I real time plot scale
Run Time (minutes)...............

t Sampling Rate (seconds).........

............

. . .. ... . ... .
(LIS)........
............
............

-- DETECTOR I PARAMETERS --
Report Options

Save Data File.............................................
Data File Name: c:\dn\data\91092201.DUS
Create ASCII Report File...................................
Print Report...............................................
List Peaks Not Found in this run...........................
Report Unknowns Found in this run..........................
Print Chromatogram.........................................
AutoScale Chromatogram to Highest Peak.....................
Fill Peaks with Color ..... ................................
Draw Grid Lines on Chromatogram.............................
Label with Peak Number.....................................
Label with Retention Times on Chromatogram.................
Label with Component Name...................................

0" Format File Name: c:\thi\method\detault.prf

Integration Parameters
Starting Peak Width (seconds)...............
Peak Threshold (mV or uS/data pt interval)..
Peak Area Reject.............................
Area Reject for Reference Peaks.............

....................................................................... . .. .. .. .. ..

... . .. .. . .. .

Percent Retention Time Window for Reference Peaks..........

Integration Timed Events

Time Description
-------------------------------------------------------

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection
1.77
1..77 Enable end of peak detection

423

I I I I

I
CDM-i
20. 00
S.50
0.20

Yes

No
Yes
No
Yes
Yes

No
Yes
No
Yes

10.0
(1. 500
1000
1000
5.0

I I I

-0 , Lb.y V

. .. .. .. .. .. . .. .

. .. .. .. .. .. .. . .

...............

. .. .. .. .. .. . . ..

...............
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Calibration Parameters

Number Of Levels for Calibration.
Calibration Fit Type.............
Replace Or Average Calibrations..
External or Internal Calibration.
Calibrate by Area or Height......
Default Injection Volume.........
Default Dilution Factor..........
Response Factor for Unknown Peaks
Calibration Standard Volume .....
Internal Standard Volume ........
Sample Unit .....................

6
Quadratic
Replace
External
Area
I.
t .0
1.0
1.0
1.0
PPM

4Th24
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Component 4 1 FLUORIDE
Reference Peak FLUORIDE
Amount = KO + KitArea + K2*Area**2
KO = 8.5279-7E-04)2
K1 - 6.06440E-005
K2 - -6.17180E-011

Retention Time
Window Size

Level Amount Area Height
-------------------------------------------------------

I 1.20000E-001 1439 225
2 3.00000E-001 4035 566
3 6.00000E-001 8217 1141
4 1.20000E+000 16507 2218
5 2.30000E+000 39534 4812
6 4. 40000Eo+o 76890 9:371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount - K0 + KItArea + K2*Area**2
K0 = 3.93335E-Ov2
K1 - '1.01273E-u04
1<2 = -9.35560E-011

Retention Time
Window Size

Level Amount Area Height

1 1.60000E-001 1319 217
2 3. 9oooE-00 1 3754 568
31 7.800ieE-flo 6942 1045
4 1.50000E+000 14461 1975
5 3. uO"I(E +('00 30287 3987
6 5. 90000E+000 61305 1910

Component # 3 NITRITE
Reference Peak FLUOR IDE
Amount - K0 + KitArea + K2*Area**2
KO - 4.88691E-001
K1 - I.33960E-004
K2 = 5.52630E-012

Retention Time
Window Size

Level Amount Area Height

1 1. CI8SOOE+f.000 6239 874
2 2.69000E-000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 93f0- .
5 2.00500E+001 153501 19401
6 4.01500E+001 292053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount - KO + KI*flrea + K2*Area**2
KO - 4.01960E-002
Kl1 - 2.00453E-004
12 - -1.00008E-010

Retention Time
Window Size

Level Amount Area Height

1 1.56(100E4 00) 7660 753
2 3.90000E+000 20706 1880
3 7.90000E+000 38868 3455
4 1. 54000E+001 78061 6644 4\
Z 3.02000E+001 165133 12632
6 5.81000E+001 350930 24386

1.13
7.00%

1.70
7.00%

2.03
7.00%

2.90
7.00%
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Component # 5 NITRATE
Reference Peak FLUORIDE
Amount - KO + Ki*Area + K2*Area**2
K5( - 3.02611E-001
1 = 1.61787E-Ci04

12 = -5.83501E-011

Retention Time
Window Size

Level Amount Area Height

I 1. 37CoOE+000 7543 727
2 3.43000E+000 19321 1803
3 6.83000E+ 000 40244 3563
4 .35000E+001 03386 7Oif
5 2. 6500E+00t 173503 13640
6 .1010E+001 360809 25639

Componen.t # 6 PHOSPHATE
Reference Peak FLUORIDE
Amount - KO + Ki*Area + 12*Area**2
Ko = 5.53452E-001
K1 . 3.53243E-004
K2 = -3.51156E-010

Retention Time
Window Size

Level Amount Area Height

1 1. 19000E f-000 2277 162
2 2.98000E+('00 7242 453
3 5. 93000E 000 15025 935
4 1. 174o0E+001 31660. 19_3
5 2. 30300E+001 69135 413C)
6 4.43700E+00i 114749 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount = 10 + Kl*Area + K2*Area**2
K0 = 3.55734E-001
K1 = 1.27491E-t004
Kl2 , -3.79356E-011

Retention Time
Window Size

6.85
10.00%

Level Amount Area Height

I i.40000E+000 94.18 543
2 3.50000E+000 24499 1382
3 6.96000E+000 52303 2890
4 1.37800E+001 107173 59C19
S * 2.7040uE+001 225632 12225
6 5.20700E+001 471630 24686

426

3.30
10.00%

5.32
10.00%
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IC Control Files C:\DX\METIH-ID\SYSTEMI.TE

Step Time Description

iIi t CDM-1 Autoof feet 0ff
Init CDM-1 Recorder Hark OFF
Init CDl-i Temp. Comp. - 1.7 / Dag C
Init CDM-1 Recorder Range - 1.0 uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deq. C
Init Valve A UN
Ini t Valv B ON
Init Inject Valve OFF
Init ACI Autosmp OFF
Init ACI RLY 2 tFI:
Init ACI TTL I OFF
Init ACI TTL 2 OFF
Init ACI AC 1 ON
Init. GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset (-N

1 0.0 CDM-1 Au toOffset ON
1 0.0 Start Sampling
1 0.0 GPM Reset OFF
2 0.1 CDM-1 Recorder Range 10.0 us
2 0.1 Inject Valve ON
2 0.1 6PM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 ACI Autosmp ON
5 8.0 ACI Autosmp OFF

GpmFile: C:\DX\METHtID\SYSTEMI.GPM
Lo Pressure Limit : 200
Ili Pressure Limit - 20o
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow X1 %2 X3 %4 VS V6 Comment
-------------------------------------------------- ---------------------

0.0 2.0 94 8 0 0 0 0

427
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m !e ram: PLANK Data: Fri Oct 04 20:57:01 1991
Data File c: dx\data\9110.4>1.D2
ME:ltihlodc : C: d \(TIe thc'd\SYS Fl1 .lit -
]')-I Addre's : L System : 1 Injec tt: 2 Detec tar: CDII-I

'EFR'T VOLUME DILUTION POINIS IRA. TE T F.T T STOP

V :tenal I t 2L0 5Hz o.o: 8.C2

*AREAk FEJ

1. O

FP11. Ret ComTponnt Cc'ncerntrcAtion Ieiqht. r IR. Doe I ta
I ime NF C.,rnd

fdle:cIdrtdaaIlSIO431.DU2 Sanple-BLANK

11.195

.165

3.685

-- 1.165

0.00 1.00 2.00
VTVm]f rTTTTrrTTT1] TrT-Tfrrrl -rr-r-r

300 4.00 5.00 6.00
Minutes

7.T [ j I V.M l
7.00 8.00

.2 428
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nATA REPROCESSED ON Fri Oct04 21: :52 1991

Samnle Name: LMCS/73C11C l 3 Datc! Fr: Ort 04 20:46:06 1991
Data File : C:\DX\DA-IA\11o0421.nO0
Method C :\d\meth'd\SYTR1..met
ACT Address: 1 Syqtei : f fnict: 1 Detector: ~DM-1t

PEPOPT VOLUMF DILUTION POINTS RATE START

.atrnal 1 I '1 24u5 5Hz O.U'

STOP AREA REJ

R.02 1000

Pk. Rot Cmpornent
Num Time N-me

C-ncentrtion

1 1.15 FLUORIDE
2 1.73 CHLORIDE

S2.R NITRITE
1 3.17 BROMIDrE
5 Z-7 NI TRATE
A 5.4S PICSPHIATF

o 7 .. 1z SDI F A TE

52.136
74.035

138.041
530. 820
505.91d
1510.

Heiaht

ISO

I To

15
220H

Area 81. %Delta
CT "d R

:71.58 1 0.00
639 2 0.40

32171 2 1.11
22610 2 2.A2

7 .54
hI~ t .3?4,

Rie: C1DXIDA TA Ill10042.D3 Samp: LMC/73C11CC

4.50

4. 0

3.503

S - MTAAPE

S.000

1.500
(100moq

t.00 M20 3.00 4.03 5.00 6.00 7.00 110
Minukls

429
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,sjhl'1 Ha.na: R317 ThAL.e: Ft i Ot 04 20:55:27 199L
Data File c:\d datia\3tOu'2t.L'4
li-thiod :z tl d met.'r 9 ST F .. ie

AC Address: L Sytvb 1 Ini uc:t# 4 Detector CDM-L

PERO= VOLUME 01LIT IVIN POINIT RATH STAR! STOP AREA REJ

7v nral t 1 2405 Ilk 0.0 S.2 1000

Pp. Ret -rompin-ant
NI lii i.ne Name

r'orcn tI 5ti on Area B. 4Deltt
Code

File: airIddal-11G741.DU4 Sample: R317

11.1 83

'T 6.663

163

3.683

-- 1.163

1. 3371 . . . . ' 1 . . . .
0.00 1.00 2.00 3.00 4.00 5.00 6.00 ?.00 8.00

Minutes

430

Heiuhl-
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Date. Fri Oct 04 21:42:78 19911
wata File : c:\dx\data\91100411.D09
>iethod : c:\d>:\method\SYSTEM1.met

System Inject#: 9 Detector: CDM-1

REP0RT VOLUME DILUTION

E 4tCrna 1 2121

POINTS RATE START STOP AREA REJ

2405 5Hz 0.00 3.02 10WW

Fk. Ret Component Concentration HeiQrt Are 01 1. 7.Delta
Num Time Name Code
-------------------------------------------------------------------------------------

1 1.15 FLUORIDE 5638.796 6198 44443 2 0.00
1.7- CHLORIDE 447.034 248 1495 2 (.48

3 2.07 NITRITE 7403.069 290 22337 1
4 -. 55 NITRATE 31900. 499 7692 4Z01 1 S.
5 7.02 SULFATE 2327.800 446 7685 1 0.95

~h:gerItadrldafta91=411. DO Sample: R329

- MTE

asu

z 3- C.Nr

III III I I II. I II II I I

1.00 2.00 3.00 4.00 5.00 6.00
Minute"

S - SUFATIE

I II I I I 
7.00 8.00

-1 n

4,U4 -4t1±

..1.169

8.659

uS

3.68

-1.31

0.00
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DATA REPfCESF3FD ON Fri Oct -'4 22:45:2, 1?1

Sairpleam: LrlS73Ce1,: 3A 04-'[E Fri 0 c t 04 22: I(:22 1991|
ta Ftl : C:P \Xc\DATft'Oi1 1)1

Mlnt hod : d methrd KSE- t.et
C I fd d r es.s: .1. 3 : InjecI: c2 etctor C111 .

REPORT YOLLIME DILUTION POINTS RATE

Iral 1 101 2105 5HI:

S rni1yr

ret Component Conc2etration
rime Name

1.17, F L Uff.'DE -1

. H NTUI PIE
.1 3 P'M I OF 4- 5. 164

.4 PHOvPHfTE .. z01
'.99 fU.!..TF I . 2

014W-kleld TJ4IfAV 4-M~ileeedm-4W . AcJA4P1 WW

STFP AREA FEJ

-, CV I'%

H1ih 'CFi

4 7
air
4SF~~

I. .

663/- 2-0. 4&32n21 e 2 0

234546 2 1.24
D0545 2 7.51

129 1 0.4)
I 0.17

I . FUJOFR - C.OW)Ek

4. Med e MTE
4IRh tI

II II. I I .I .I

1.00 2.00 3.00 4.00
Minules

7 - SUATE
* . PHOWHE

I

5.09 6.00 7.00 8.00

432

Pk -

1r, [ .
"A ti

?'! 18.000

-15.500

s 13.000

C' 10.500

aS g

5.500

3.000

0.500

-2.000 I

Jr-:5 f, iv-
6,L5.q),-
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791-3A
Analysis: Sample Prep:
ACID DIGESTION ACID DIGESTION

Instrument: Procedure/Rev:
METTLER BAL SNF04495 LA-508-1581A-2
Technologist: Date:
L MORRISON 9-24-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A I L OTTMAR

Description LabID Description LablD
I INITIAL LMCS CHECK STD R316-8505 11
2 REAGENT BLANK R317-8605 12
3 SAMPLE 791-3A R320-8705 13
4 FINAL LMCS CHECK STD R323-8505 14
5 15
6 1

91 18
101 20|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. AllQuot Vol. Standard

LMCS CHECK STD ICP1-984/10 mL ICP2-6S4/10 ml ICP3-8S4/10 mL N/A

A-6000-881 (03/92

433
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ACID DIGESTION ANALYSIS

.9. si .. n/M . ' tV t.s. 6

* m... '448amm Is.. 4 til - 4i V I

.. ~ - -'-'

-. a3 - 9

*e$.*tt-&* ... 4am...4 amis~a

S IP. .4 e tdI. . 4 4.IW6

asI.E .a 5 I ll

- a -a .- - Si -a C

- - L-

..

,.I ,.. .

Ii

434

/

1)

'N'

.... .. I

em:: i t* 4" . I 14 9s 9s" !W * J .
as. .It

14 p "m -- 9w+
$,# T.-cc*.f

an.Asess-10,..
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WESTINGHOUSE HANFORD COMPANY
222-8 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R320 791 -3A
Analysis: Sample Prep:
INDUCTIVELY COUPLED PLASMA ACID DIGESTION

Instrument: Procedure/Rev:
WB39939 LA-505-151/B-0
Technologist: Date:
L MORRISON 11-19-91
Starting Time: Temperature:
13:14 N/A
Ending Time: Chemist:
14:23 ' L OTTMAR

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-86550 11
2 REAGENT BLANK R317-8650 12
3 SAMPLE 791-3A R320-8750 13
4 FINAL LMCS CHECK STD R323-8550 14
5 - -- 15
6. 16|
7 17

9 |19
10 |20

Standard Primary Book No. Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9S4/10 mL . 6S4/ 10 ml |S4/ 10 mL N/A

A-6000-881 (03/92

6 __ __ __ __ __ __ __ _ _ __ __ __ 1 _ __ __ _ __ __ __ __ _ _ 4 3 5__ _
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ICP ANALYSIS - ACID DIGESTION

R 61e..-H50 1e 1 -9-9 1

t c plL A-5O5-1 1 NEClVF.Ry 1.11F:~
- . * Cua- Ib-.. oats blGc'tb 6 Jc 1

LMCS CHECK SAIMPLE
LI'ICS I) a584C' IWDpq.10- -1.9D@ s.<.-0 . *MZen". ilay.

C 4 241C7-0) * a.9fr- - *7-

7 1.17.Zc - .104- * Wn 7.

0 -e 1.87374.-06) 0 b op_- 4,77.

____.I A JS L 7 2 Aft". * nm

CFe 4. -7 -

A -

bICS rrea

9 t~ o ' I b a r - o , I i. q., .

-J Ooa-ega *Lo.67.

/5 cs73Y..0) 1r.L0

Pbtae.t. /-to. .
b .'X0). 470,o%

99 C w

p* ' 7.70 9-oq

0.3 A q.81 93
Pa S.r 1

A

"a.

rd
M.1

9-.71
9.8,
I,.s 

'4.-97

"SR

'rz .

99.v
qi74

//-6.50

tts*

-436

OA
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ICP ANALYSIS - ACID DIGESTION

_ 437

R 317.-86501 106AW 9-19-91 1 3:m45 26

ICP LA--505--151 PPM rW IEr

T REG BL

REAGENT BLANK oil

C. .=.. . c/sm .a.e.-.. C4 4t-/-- 4I'~n~CAi (%4,,/. 4.04-2,r

C* "\~34~ e 1,-. av ,.

F. 1..C..i. * P , 41* .eap.

^ _ 3i All - 4 AM,,-,
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ICP ANALYSIS - ACID DIGESTION

R 3 2 0 -?7S0
eJ (<c-ko)( < .aqoo pp

5...N.t -.. ,.. po. .. I.., -
R 320.-6750 106AW 9-19-91 1:341 2m

rep- LM* G'5g. Gug/g rec W1TE2 0

.. . T 791-3A
A..,.. - - A' ' Cr.o <W.eClr .

AL .zea d--) - i.-.Srpps A%(<c-2.ea) <410e 83

Ct z.12" Co--)' ,,Ewlpph ~~97kn#s.axE* 1

Fe tSe7Cf). < C"Zasdppb M(<JcoYae6s <NiJhfrL

4, (,..4E4(l.) * 3.4 ,7pp, I.Z £SCP

AM" -I 6..ew.-7 a A3.M - -
As?3Q /76

At a /ki

fl,

ENV

(_,#040wol 48-10-Ul
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ICP ANALYSIS - ACID DIGESTION

I17e 147o

q 2. 07 G9.557,

C~~~9 s~~cCJno~Yr i 10 1.bS.w

~C j7 - 00)4 Mnj crcg..d>b il2I~

~ ,,.m p CSLSX...> 13.470.

T 4a -7 Z

R 3-3 -?SSO

,t.

ittt'2

6 ce -0. ao%
7Ln 9,t%- d~La'01

as'~ NM. Sanpi. Pest. O.. T1na I.d Pfl.np

r Z23.-8550 106AW 7-19-91 15 45 25

ICP LA--5O-151 RECOVERY w1I&T Mr

? STD

LMCS CHECK SAMPLE A. 6..CJRZ 6Md a)- 4.9-lp. . $3o7.
LMCS ID

#.a uea * . aba.aopp. 1 7f
Dafl-,-c - * 3 =4. -4Ms.-

P.16Ss AC$ 7w

M1. i.9Vr

-1.tq4
rn~ca

1'aaAl

' 437.2

I
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791 -4A
Analysis: Sample Prep:
ARSENIC UNDIGESTED

instrument: Procedure/Rev:
PERKIN ELMER - WA77479 LA-355-131/B-0
Technologist: Date:
D. R. JACKSON 10-01-91
Starting rime: Temperature:
NA NA
Ending Time: Chemist:
NA K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5595 11
2 REAGENT BLANK R317-5695 12
3 SAMPLE 791-4A R321-5795 13
4 FINAL LMCS CHECK STD R323-5595 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 1256386/0.5 mL N/A

A-6000-881 (03/92)

7-438

aN



WHC-SD--WM-DP-02 5

ADDENDUM 16 REV 0

ARSENIC ANALYSIS - UNDIGESTED SAMPLE

i1.5595 10A 919-9 133 6

A& LA-355-131 RECOVERY W ? -
STD

EDP R741 AS/HYDRD 0 7S
97k jI-ij9 £ RESULT

STD VAL I ,n E 17-6
".

F -tr

- -. r - -1-

'121. 5795 106' 9-19-91 153 25

As LA-3215-13 I P

Fam a791 -AA

T47Y c.72 '1

- - e~ ,- - - ~-

A 31-.- 9 1A 9 q 12

R A -

23-.-55951 06 9-19-91 1:45 2

- - CVERY E a

EDP R7-il A8,/HYDRD

STDO rtff RESULT .

srD VAt/. /O O? i*

o-.7: - .

-2 n

%439

ci



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALBRATION RECORD

Analte: As
Procedure: LA-355-131 Revision: B-0
Instrument PERKN PLMER roprty No.: WA77479
Technologist D. R. JACKSON Payroll No.: 6275 1Date: 10-01-91

Calibration Standard: 128B38C
Anaiyte Cncentration: 0.1000 ppm
Type of Calibration: UNEAR

Dilution Concentration instrument Readin Unit
I 0.000mL 0.0 ng 0.000
2 0.200 mL 20.0 no 0.311
3 0.400 mL 40.0 no 0.618
4 1.000 mL 100.0 ng 1.494
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

Comments:

A-6000-882 (03/92)
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A~DDENDUMI 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791 -4A
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument: Procedure/Rev:
MILTON ROY SPEC 301 - AL10724 LA-695-1021A-4
Technologist: Date:
E. COLVIN 09-26-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5578 11
2 REAGENT BLANK R317-5678 12
3 SAMPLE 791 -4A R321 -5778 13
4 FINAL LMCS CHECK STD R323-5578 14
5 15
6 16
7 1 17
8 18 
9 1 19

10 1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Allquot Vol. Standard

LMCS CHECK STD 75C1 1-5/0.1 mL |N/A

A-6000-881 (OW9)

-443



ADIENUM 16 REV 0

CYANIDE ANALYSIS - UNDIGESTED SAMPLE

R 316.55 106A 9-19-91 3

CN LA-695-102 ft RECOVERY WITE2 0
7 at-..)- . 5tn STD

S244 O
sInslU~t RESULT
sID VAL ?REC , o 

./ /.r.ra w s- >e)

od- 6 /-

L 1, -

*6~~ 0~-

- - - -
N~ -25770 106AM 9-19-91 I5s;= is

LA 695-102 IPPM 1 WIE" 0

s.-.-A

31-

-a- -o
-' .29*S ----

202

-.... a -.. s. -.. -a. -.-
R 317.-5678 106AM 9-19-91 13w45 r6

C14 LA-695-102 PPM uE2 0

REAGENT BLANK A8S ,oi/

S=3. -55781 9-19-91 15*44

CII LA-69.--L02 ftRECOVWERY I12 -

H4244 ROE .7t/
SIDfl Is RESLT

SID VALP foE' ?DREC /42 j le

(,7fi--e )-7W o 2.

C

444



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

TODAYS DATE: 09-26-1991

PAYROLL NO.: 80028

Y-INTERCEPT= .006547
SLOPE= .160252

SAMPLE ID#: R-317 BLANK
SAMPLE SIZE: 0
WVL AND ASS= 5SONM 0.011 A

SAMPLE IDO: R-316 75C11-S STD
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.748 A

SAMPLE ID*: R-318
SAMPLE SIZE: 750UL
WVL AND ABS= 58ONM 0.424 A

SAMPLE ID: R-318 DUPLICATE
CAMPLE SIZE: 75OUL
WVL AND ABS= 580NM 0.428 A

SAMPLE IDO: R-318 + SPIKE
?gAMPLE SIZE: 750UL + 100UL-IOML-500UL 75C11-S SPIKE
.WVL AND ABS= 580NM 1.150 A

,AMPLE ID#: R-319
SAMPLE SIZE: 750UL
'iVL AND ABS= 580NM 0.317 A

bAMPLE ID#: R-320
5AMPLE SIZE: 75OUL
WVL AND ABS= 580NM 0.310 A

SAMPLE IDO: R-321
'AMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.317 A

SAMPLE ID#: R-322
SAMPLE SIZE: 750UL
WVL AND ABS= 58ONM 0.327 A

SAMPLE ID#: R-323 75C11-S STD
SAMPLE SIZE.: 10OUL-10ML-500UL
WVL AND ABS= 580NM 0.740 A

445



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML

CYANIDE DATE: 8-28-1991

CALIBRATION STANDARD # 361-M, 1006 MG/ML CYANIDE

DILUTION FACTOR = 10/.1 = 100, WORKING STANDARD = 1006 /100 = 10.060

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS

BLANK * 0 * .006 * 0 *
* * **

* .0930 *
* .3
* .8320 *
* *

.0870 *
*

.8260 2

* 1.6180 * 1.6120 *

Y INTERCEPT = .006547
SLOPE = .160252
C C = .999921

~~ 446

SOUL

500UL

1000UL

*
*

*

*

*

.503

5.030

10.060



A:OENJUM 15 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC16134,WC16129 LA -514-113/A-0
Technologist: Date:
M.MYERS 10-09-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA 1D.HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5511 11
2 REAGENT BLANK R317-5611 12
3 SAMPLE 791 -4A R321 -5711 13
4 FINAL LMCS CHECK STD R323-5511 14
5 15
6 16
7 17
8 18
9| 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Allquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 27CI1AY/0.02 mL N/A

A-6000-881 (092

-- 447



ADEENUM 16 REV 0

DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE

F 16. 5511 G 9-19-91 13B.3 26

EX3 HERM'S -. FE 0Der LA-514--113 £X S EdT-:

LOA - -T oelf-

..... I;;.4

LA- -1-1 - -1 -K 321.--5711 1061W 9-19--9± ±5.36 25

EX-IWJ W1FE

7932- 'A

- 4 -t -aZ

- - - u sees .w ______ (I -r'~~-

448

s"

R 317.-5611 2"1 9-19-419 1345 26

DSC ILA-14-113 EXOl ERMS . 1 6

. , y pREO EUL

REACENT BWAu

R.. to&"ne.s sm

R 323.-55.11 1tOAS 9-19-91 15,'13 2%

DcC LA-514-113 7XOIEl.RMSI

.0 TD ,Cj

its~-

a . -



) 3 ' -i ' 2 I 0

Rate: 10.0 'C/min

A
0
'C

I1-

File:00673.001

Ident: 6823.0

DSC METTLER 08-oct-91

Mettler GraphWare TA72PS.1

-1
r

Step Analysis
Height 4. 19 mW

0. 18 W/g
ResiC. 2.83 mW

0.12 W/g
Dpeak 134.9'C

Step Analysis
Height -1.52 mW

-0.07 W/g
ResiC. 2.41 mW

0.10 W/g
Dpeak 232.5'C

100. 200. 300.

Z-1C- t- A

400. C

9 1 I

23.269 mg

3
&

0;
Lo

I
~1

At
A

R316-LMCS/27



9 31|2 3 1 2 I

rR317-BLANK File:00658.001 DSC METTLER o-Oct-gi
0.000 mg Rate: 10.0 'C/min Ident:6823.0 Mettler GraphWare TA72PS.1

A
0
'C

R317 BLANK

E

cu

CA100. 200. 300. 400. * c



. . WHC-SD-WM-DP-0 25

ADDENDUM- 16 REV 0

TEMPERATURE

100. 0-

200 .0-

300.0-

N400 .0

oc HEAT FLOW
EXOTHERMAL-->

5.0000 W1

*2****** METTLER TA4000 SYSTEM *********

451



9 31 2 3 213

R321 File:00578.001 DSC METTLER 09-Oct-9i
15.684 mg Rate:10.0 *C/min Idant:6823.0 Mettler GraphWare TA72PS.1

A

x

0~~~~~ - - - - - - - - -

;72t

C;

LOE

004

3 0.20 30 0.'



A0)ENUM 1.5 REV 0

END StREEN OC 447 .8

TEMPERATURE OC

100.0-

J

200.0-

300.0-

400.0-

HEAT FLOW
EXOTHERMAL-->

50. 000 mW

*******Z METTLER TA4000 SYSTEM *********

453
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9323 3 1 215

R323-LMCS File: 00680.001 DSC METTLER 09-oct-9i
11.231 mg Rate 10.0 'C/min Ident: 6823.0 Mettler GraphWare TA72PS.1

A
0

X

s

C

C)c

A100. 200. 300. 400.



WHC-SD-WM-DP-025
... 'n.<4t..,I.~ 'I/.8 ADDENDUM 16 REV 0

TEMPERATURE 0C HEAT FLOW
EXOTHERMAL-->

50.000 om

ItOc. 0

300. 0

300.0--

*2**22** METTLER TA4000 SYSTEM *****t**

455



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Lcn~ 3LW40% "G&A (?M
*-FIGURATION

.6-NOV-91 8:14

E INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAG 2
TAU SIGNAL 2
E DIMIN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PT100

PT100
C PT100
"SAT P
HEAT I
VJ'AT D
CrOL 1
COOL 2
F9OL 3
Af

255
1
12
0
.93
2400
16
0
.93
1850

14&q cA\t Yc4 s,
%derW &..j eoIelI

MASeA LtAIriIj AioJ WI4kI

600.
-50.

.21610

.74150
-. 10116

3000
250
30
0
0
0
10773
59.121
.14689

-100
9940
17.884

-. 072
363
9360.3

-15.043
.01538

******** METTLER TA4000 SYSTEM *********

IS 5,9e

456



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
MERCURY UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-325-102/B-0
Technologist: Date:
0. R. JACKSON 10-17-91
Starting Time: Temperature:
8:00 N/A
Ending Time: Chemist:
2:00 R. K. FULLER

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-5597 11
2 REAGENT BLANK R317-6697 12
3 SAMPLE 791-4A R321-5797 13
4 FINAL LMCS CHECK STD R323-5597 14
5 -s
61 16.
7 17L
8 - 18
9 ^191

10 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 125B38D/1.50 mL 1.500 mL

A-6000-881 (0/92

1457



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

MERCURY ANALYSIS - UNDIGESTED SAMPLE

I - - - 1 - A

R' 17.-597 9-19

.REG 1 0 2

EtAr.Emr [tANKm

0.000

6- - 1(t

e-- .- - y - '--
r 316. 5597 106AW 9-19- 1;.35 26

102 Y IC

SU.

.. L .R76 F' Y.....

ilP R716 Ho/HYORD -.
tIubflyA~ RESULTTf.

siD vAL tCon-' c LO5.-

- -- -- --

r, 321.-5797 10A 919-1 539 25

fly IL'-325102 jF- -

..- - 4A

#A/TG .K 10 <

ads can

0:0-tW/

-_7

S23.-55970191 155 25

,I LA-325--102 RECOVERY E I

i)P 716 HG/HYDRD
SrDh/.g Jr4 RES4&T / 0e-
SID VA~*fgI ?C (00.00240

age ri3 /S'2

00
. .'. . .

458
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Analyte: Ha
Procedure: LA-325-102 IRevision: 8-0
Insktrent PERKN EMER Proprty No.: WA77479
Technologist D. R. JACKSON Payroll No.: 6C275 Date: 10-17-91

Calibration Standard: 124B38D
Analyte Concentration: 0.1000 ppm
Type of Cajibration: UNEAR

ubon Concentration Instrument Reading Unit1 0.000 mL 0 ng 0.000
2 0.750 mL 75 no 0.278
3 1.500 mL 150 no 0.481
4 3.000 mL 300 no 0.934
5
6
78 -
9

10
11
12
13
14I
15|
16
17
18
191
20
21

Comments:

A-6000-882 (03/9'

9 ~~~~~~~ ~ ~ ~- ________________ I______________

459
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
AMMONIA UNDIGESTED

Instrument: Procedure/Rev:
AL10665,AL10696 LA-634-102/D-0
Technologist: Date:
S. LAI 10-03-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1T NITIAL LVICS CHECK STD R324-5528 11
2 REAGENT BLANK R325-5628 12
3 SAMPLE 791-4A R321-5728* 13
4 FINAL LMCS CHECK STD R331-5528 14
5 15
6 16
7| 17
a 18
9| 19

10 | 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

L-MCS CHECK STID 4C11 -00/.250 ml NA

*SAMPLE RERUN.

A-6000-881 (03/92)

462



A:DEN:UMI 15 REV 0

AMMONIA ANALYSIS -- UNDIGESTED SAMPLE

*- -'- e- n-. A-
k 224.-5526 10"ai 9-20-91 10. s 25

e--- -- m.-. e..o
1414 LA-634-102 RECOVERY WI1EZ C

* - -f.* *'Br

9225 14.10.S235 I*MCL
sTDN (4il-. RE9 STfj0*. I

- - II'.71~
STD VAL

- IS.-.- - - -

- - - 3g.

o-tA Y791-tA

---- :Met
(.is oaYovp t.

I . .,...

r
I,
I.

I:

I.

I.

S31.-528 9-20-91 10

0.... ..... -.- . - -
NO 4 LA-634-102 J RECOVERY 7TE2 A w

7 sri,

9235 tII4CL

sro. r c S4 - nrEsLLT %.13 ,,-L

STD VAL Sw'L :sEC 9..<t2,
-ra : ..

- - -'- ' -S-
.. - .l .....

I.

"- 463

R 325.-5628 106AM 9-20-91 10. 7 25

14 LA-634-102 PPI

REAGENT DLANK

C C.cX. 8,,, gLQ .1A
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WHC-SD-WM-DP-f25
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: DETERMINATION OF Sample Prep:

HYDROXIDE ION IN SOLUTION UNDIGESTED

Instrument: Procedure/Rev:
FISHER - WA77509 LA-661-102/F-1
Technologist: Date:
M. BIERMAN 09-25-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA ' S. ISAACSON

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5529 11
2 REAGENT BLANK R317-5629 12
3 SAMPLE 791 -4A R321-5729 13
4 FINAL LMCS CHECK STD R323-5529 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and AliQuot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9CI1AF/0.1 mL 0.100 mL

A-4000-881 (03/92

464
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DETERMINATION OF HYDROXIDE ION IN SOLUTION - UNDIGESTED SAMPLE

416..-bL9 ,9-17 91 34% 26

102 HCoi O Y 62IE4

maU~q~jjw RESUL 4-.,E'

/-D C/-A0

.Jo0.,,a0, (1531 -8 t905
0%200

Sao: =sIM-tn

rloe

a 4Lfl$F RELT \9

J*7,tt n'e.> (ssl 8 q -.

- - -~ - .- - .

S2'.-5729 1O64 -1-4 flJ'

- - - - - -S-

IC .112. .W I~dM--19-V +1 ~ a

VIV

-- --

A - -7* 1

- - -- ~

* a. .j

- -a-Tqn

r7%
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- ADDENEDUM-i REVO

DOCUMENT A-TX ON SEP 25 19914 9:54 AM

ANALYST:-, .LOCATION:S22. W

TITRANT: ----

INDICATING ELECTRODE:-------------------------------------

REFERENCE ELECTRODE --- -

SAMPLE:. ---------------------------- ------------

SETUP PAflRFAMETERS

MODE:
ELECTRODE STDZ:
EQUILIBRATION TIME, SEC:

MODE:
ELECTRODE STDZ:
dE/dU SIGN:
ML LIMIT:
PH LIMIT:
TITRATION RATE:
SENSITIUITY:
DISPENSE, ML:
PLOT GAIN:
COMPUTATION:
TITRANT NORMALITY:
SOLUENT BLANK:
MULTIPLIER:

DIRECT READ PH
PH
15

DRU TITRATION
PH
+

2.50
3.
1
1
9.
5
CONCENTRATION
0.1900
9.
9.

LAST ELECTRODE STANDARDIZATION: SEP 25 1991 12:37 AN

~-466



ADDENDUl 16 REV 0

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

1 '
316.

12.035

DERIUATIUE OUTPUT, dE/dU

a 1 2 3 4 5 6 7 S

NP

<-- EP 1

<-- EP .2

ORU TITRATION:

EQUIVALENCE PH

9.65

6.89

TITRANT ULUME

0.534

6.680

COMPUTATION

0.8089

6.8698

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 10:14 AM

9 -1

------------- -- --------------- --------------------- -----------

'467



SHMPLE uMNBER:
SAMPLE DATA:

2
316.

WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

DIRECT READ PH: 12.043

DERIUATIUE OUTPUT, dE/dU

8 1
-4

2
+

3
--

4
-F

5
-1-

6

- #=

ORV TITRATION:

EQUIUALENCE PH

9.63

8.03

5.44

TITRANT UOLUME

8.528

9.649

0.792

COMPUTATION

0.900

0..000

0.0009

TITRATION TERMINATED BY PH LIMIT.

SEP 25 ,191 10:23 AM
0

468

7
-t

8
-F

9 1

<-- EP 1

<-- EP 2

<-- EP 3

tL



SAMPLE NUMBER:
SAMPLE DATA:
DIRECT REP03.PRIb

1
317.
5.058'

ADDENDUM 16 REV 0

DERIVATIUE OUTPUT, dE/dU

a 1 2 3 4 5

DRJ TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

10:25 AM

2
317.

5.748

DERIUATIVE OUTPUT, dE/dU

a 1
mF

2
-+

3
+

4
-I-

DRU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

10:27 AM

3
317.

5.237

DERIUATIUE OUTPUT, dE/dU

4 5 6 7 8 9
v I I -

ORU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

3EP 25 1991 10:29 AM

~~469

6 7 a 9

So?

18

5
-+

6
-+

7
+±

8
+

9
-+

1
-i

8 1 2 3 1
I

eec,



ADDENDUM 16 REV 0

SAMPLE DATA: 321.
DIRECT READ PH: 11.831

8 I
-±-

2
+

3
+ -

<-- E

OR TITRATION:

DERIUATIUE auTPur, dE/dV

4 5 6
i % i

<-- EP I

P 2

<-- EP 3

-- EP 4

EQUIUALENCE PH TITRANT UOLUME COMPUTATION

9.64 0.672 @.See@

8.59 0.831 0.0000

6.87 8.967 0.088

3.52 1.291 0.0000

TRATION TERMINATED BY LIMIT ON NUMBER OF EgUIUALENCES PERMISSIBLE. 470
SEP 25 1991 2:56 PM

7 a 9 1



ADDENDUM '.6 R V 0

SAMPLE NUMBER:
SAMPLE DATA: 321.
DIRECT READ PH: 11.835

2 3
-I-

DERIUATIUE OUTPUT, dE/dU

4 5 6
-I I

<-- EP 1

7
+

8
-t"

9
-1

10
-i

'a
'a

'a

'a

-i

-J N

!~ rt

-N

- I

<-- EP 3

<-- EP 4
DRU TITRATrON:

EQUIUALENCE PH TITRANT UOLUME COMPUTATION

9.64 0.669 @.ease

8.53 0.836 0.0008

7 .85 8.962 0.0000

3.68 1.285 O.BBe4--

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIVALENCES PERMISSIBLE.

SEP 25 1991 3:84 PM

0 I
-t

<-- EP 2



ADDENDUM 16 REV 0

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

DERIUATIVE OUTPUT, dE/dU

4
-F

.5
-I-

-JRU TITRATION:

EQUIVALENCE PH

9.60

7.99

5.96

TITRANT VOLUME

0.533

0.656

0.711

COMPUTATION

8.0000

9.8899

0.9008

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 3:11 PM

323.
12.021

0 1
i

2
+ -

3
-r

Is

-I-
7
-F

+ 9
-r

19
-1

'%472

<-- EP 1

<-- EP 2

<-- EP 3



ADDEND'.' .6 REV 0

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

2
32;.

12.000

DERIUATIUE OUTPUT, dE/dU

2
-+

3
+ *

r

12RU TITRATION:

<-- EP I

<-- EP 2

EQUIUALENCE PH

9.60

6.69

TITRANT UOLUME

9.542

0.676

COMPUTATION

0.0000

9.0000

TITRATION TERMINATED BY PH LIMIT.

SEP 25 1991 3:24 PM

8 1 4
-t

5
+

6 7 a
-9-

9
+ - -1

-473

1



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
SELENIUM UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER - WA77479 LA-365-131/B-1
Technologist: Date:
M.MYERS 09-23-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5596 11
2 REAGENT BLANK R317-5696 12
3 SAMPLE 791-4A R321 -5796 13
4 FINAL LMCS CHECK STD R323-5596 14
Sis
6 16
7 17
81 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 125B38A/0.5 mL NA

A-6000-881 (03192

--- '474



AIDDENDUM 16 REV 0

SELENIUM ANALYSIS - UNDIGESTED SAMPLE

-... s.e. a.. -h... e.
A 316.-5596 106AS 9-1*-91 13s3l 20

Be LA-363-131 RECOVERY,. WL1E2 C

. - . TD

EDP R743 SE/HYDRD - -.--
STDWzsb*wt raESL.Tk.E

STD VAL.0"r' VWC' 'A'

- I I lo. t .

-- 9

-- -L4--365-131 fli W11E2 0

7 ta- 791-4A

-. f --- -

8.014 I

v-iew
- -

'" l. sj ,-.. Iv.
* .- /

U

H 17,.-5696 16 * 9-19-91 1.5 2

LA-36r131 jp-Pn.

REAC.FtV rANIK

oo -45.Oo8 -
/000

$*'z , m / .

R 323.--5596 104AW * 9-19-Vi 15a4 2

EDP R743 BE/14YDRD
SDal&F't*A RESULT- 9./ -
SID VALl.#OZ" ;REC ?,7

tk% LA6(4. a R5.5,
' a..iDaa~e- .. ,.

- - ,-, 1



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CAUBRATION RECORD

Analyte: Se
Procedure: LA-365-131 Revision: B-1
Instrument: HYDRIDE 4 Proerty No.: WA77479
Technologist: M. MYERS Payroll No.: 6C823 Date: 09-23-91

Calibration Standard: 124838A
Analyte Concentration: 0.1000 ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL __0.0 ng 0.000
2 0.200 mL 20.0 nq 0.435
3 0.400 mL 40.0 q 0.946
4 1.000 mL 100.0 ng 2.087
5
6
7
8
9

10
11
12
13
14
15
16
17 -
18-
19
20
21

Comments:

A-6000-882 (03/92)

476



C

4

I

I.'-'

ADDENDUM 1 REV 0

8- . . ... J

S-- -L -
__ -~ LwiaiLL

I- - -I-
Plf o

--- - - -- a

I In

-- 17

-Um
3
z
01
r
01

&tiaIefla3J
to

6

z

0

U

C)

0



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
- 22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

Instrument:
WA90787

Procedure/Rev:
LA-1b-i11/C-2

Technologist: Date:
J. SOLBRACK 10-18-91
Starting Time: Temperature:
00:30 N/A
Ending Time: Chemist:
04:30 R. K. FULLER

Description Lab ID
1 INITIAL LMCS CHECK STD R316-5506
2 REAGENT BLANK R317-5606
3 SAMPLE 791 -4A R321 -5706
4 FINAL LMCS CHECK STD R323-5506
5
6
71
8
91

101

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. A pquot Vol. Standard

LMCS CHECK STD 15Ci 1BJ/.20019 mL N/A

A -6000-881 (03/92)

-- 478

Description Lab ID
11 _________________

12
13
14 - -
15
16
17 -- -

18
19
20



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

- - ~ -- -- h--
r 31. 35ss OtA - 9-19-91 1335 2

sPa LA-M-Il: RECOVERY WiTE2 0

-o. ac 6t> T

6Z= ZHCLZ2
STDMSCtf-1 RESULT /. 'y
STD vA'. A f -=EC 99.

Sn -Sn-- -

Iw 0- l E

jR317.-5saosI6AZ. I 'is-

-
-ic It . it Rea DL

REAGENT LAN4K

.171

321. 570. 106A 9-19-91 15 2

-- t

-a -

- 4x

* Afl4I#4h2A 0

/17t

. SlOip i

I.z.

I.

- -7o

075-J-,'70&
- - -. /,Z/4d

*:20,,

.2. or

I. tfly

'479



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

a. .a.,,~,
I.! fg4 -

.a. u~,~

$.a 5-5"(-

£n~t *zpC9
aa't

S /1-0 2.C?

I. lsflt

480

. -55061 6A

SP A--510--112 7 RCDMRy TE

SZ32 ZNGL2

OTD*J ie-tdr REGutY /.4V

ST VAt . S SEC : ,c

--t

- 7-19--91 5 43



WHC-SD-WM-DP-02 5

ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791 -4A
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA-622-102/B-0
Technologist: Date:
M. MYERS 09-25-91
Starting Time: Temperature:
00:29 NA
Ending Time: Chemist:
04:18 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5527 11
2 REAGENT BLANK R317-6627 12
3 SAMPLE 791-4A R321 - 5727 13
4 FINAL LMCS CHECK STO R323-5527 14
5 is
6 16.
7 17
8 18
9 19|

101 |20_

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliuot Vol. Standard

LMCS CHECK STD 69C11K/0.05 mL N/A

A-6000-881 (03/92)

T '481

I I



ADDcN'JM '.6 rEV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

lI a21 . :l27 106AW - 19-1 i.S. .f-j

5 "t1

a - .a.

- a .Er
:Z T49.h

,00 U

1~

. . 7... ..

*4e - a .

s- f T 7 I 9

rir2A e,,&

12-

-I-- U "~~~"-

-3 - - 1er - 6-1 a

aC i A-62I02 ; HI COVFIY WiL 'I ' V

.7

s vfq Rc W3010.

I1a
-I 'I.I.,e ..

a; -

48

6cw-.. Il s~wm I..M ln,

It JIA..-5% I&Se ,-% 1.I*3 -6

-- --- *

'auva;selrscs#Oi. 4 9?.72.

- - - - --- --.

i.

.us tem



ADDENDUM 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sam Ie: STD /9

Blank = 0
% Difference =

Date: 09-25-1991

Samole Size =
10

50
Min Readinas = 7

Time: 00245:11

Dilution Factor
Max Readinas =

== Readina
I

4

6

7

Analvsis
1 01

2.J1I

.3. - I

4. J t

5.( -

6.01

7. 01

Time === Coulometer
0. ().

104. 80

117.60

121. 4o

123. Ov

124.()-

124. 80

==== % Di f+erence

100. 00

10.86

3.13

1.:30

0.81

0.64

124.8 - )i(

124.8 ) ( 1 )/(

50 )

50 ) (12)
V'~~~~5 )~~ie (b12)~

2, 3 9'
= -1 o/L Carbon

=2@8 M.lar Larbon
.qgP98 06/,qz.

Samole Run B: 6CE23

r -1 Z

1
7



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

COULIMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: BLANK

Blank = 0
% Difference =

Date: 09-25-1991

Samole Size = 50
Min Readinos = 71 (

Time: 00:29:30

Dilution Factor
Max Readinas =

== Readino
1.

4

6

7

Analvsis
1.01

Time ====

2.01

2. f.) 1

e.(JI

7.01

Coulameter
0. 80

1.60

2.30

3. 60

4.50

5.10

== Difference
-525.00

5o. 00

30.43

23.33

16.67

20.00

11.76

value=
) ( 1 }/(

C56l
5(- )

ODq&4 4/s/i-t
.102 a/L Carbon

( 5. 1 - 0 ) ( I ) / ( 50 ) (12) 8.499999E-03 Molar Carbon

Samole Run

484 -464

iL C

1
7

13a4k
5.. - (9

Bv: 80028

0



W'jC-SO-WM-DP-025
A:DENJUlv 16 -REV 0

COULOMETER ANALYSIS REPORI
TICTOC Rev. 0

Samole: R317

Blank = ()
% Dif+erence =

Date: 09-25-1991

Samole Size = 50
Min Readinas = 710

Time: 00:54:43

Dilution Factor =
Max Readinas = 7

== Readina
1

4

5

6

7

Anal vsi s
1. 0

Time ====

2.01

3.01

4.00

5.01

6.01

7. o I

Coulometer
0.0o

==-= . Di

2. 10

3. 60

4.30

5.00

S. 7t)

fference
0.0

10(). 00

3-2.26

13.89

16.28

14. (,)

12.28

( 5. 7 - C) ) ( I

5£70
)/( 50 )

-4

( 3.7 - ) ( 1 )/( 50 ) (12)

Car bo-r Pt
= .114 a/L Carbon

= .0095 Molar Carbon

Samole Run Bv: 6C823

7PI.

485

I
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R321

Blank = .11
% Difference =

== Readino
1

vsi s
1.01

2.01

Date: 09-25-1991

Samole Size = 50
Min Readinos = 710

==== Anal

3.01

4.01

5.01

6.01

7.01

Time: 03:50:14

Dilution
Max Read

Time ==== Coulometer
0.00

95.00

103.60

108. 10

110.80

112.40

113.50

Factor
inas = 7

1

== Difference ==

0. 00

100.00

6.30

4.16

2.44

1.42

0.97

9,70
113.5 - I-42-)( 1 )/( 50

5.70 (01-6t/17rt
113.5 - .7~:F' 12 ) ( 1 ) / ( 50

P 6be~i24u..r &/ qtZ-

)

)(12)

2.r34-a7 /L Carbon

.- 8f2' Molar Carbon

.1797 P4 telP/oz.

Samole Run Sv: 6C823

to- C

46 466-



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole: R323

81 ank .11
% Difference = 10

Date: 09-25-1991

Samole Size = 50
Min Readinas = 7

Time: 04:18:14

Dilution Factor
Max Readinas =

== Readina
1

4

6

7

Analvsis
1.01

2.01

3.01

4.01

5. 0 1

6. 01

7. 00

Time ==== Coulometer ==== % Di
0.00

112.90

123.20

125.50

126.50

127. 30

128.10

fference
0.OC)

100.00

8.36

1.83

0. 79

0.63

0.62

128. 1 -

128. 1 - .-v ) Hi) / (

4t0o/q-

50 ) = 2.54659 a/L Carbon

50 ) ( 12) .-22U99-- Molar Carbon
. + /e/ z.

Samole Run

-<\2

1
7

Bv: 6C823

187.. grit



WHC-SD-WM-DP-02 5

ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL 5011 - WC1 6130 LA-344-105/B-0
Technologist: Date:
M.MYERS 10-28-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R316-5526 11|
2 REAGENT BLANK R317-5626 12
3 SAMPLE 791-4A R321 -5726 13
4 FINAL LMCS CHECK STO R323-5526 14
5 15
6 16
7 17
8 18
9 |19

10 _20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliuot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECKSTD 70C111/0.2 ml NA

SAMPLES RERUN.

A-6000-881 (0/92

'ss8



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

eimi . -.-pi - I"-
R 17%o6 0A~id *1..V..1

7 * .- * Ico. t

A l4 i-A41

- '-4

7 756 5-1 24 I

k .- 
.

-- w

IT~-~zev

TDC LA-3 %- 3

9336 C030C - -

8TD%"''l=4C REBlULT 3-W-5
STD VAL.3:0 %EC

.. I 141a
- -.5 i n - .

I *..-
~* .200....e -

- - -

K

K

T I -

ft==ese - M. .-s
U356 C3loC 3

arDo "vccII RESLLT 1  
4l

6 T. . .VAL *&4d

* ~489

DM4 q, 5 z

-
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WHC-SD-WM-DPt02 5

ADDENDUM' 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: BLANK Date: 10-26-1991 Time: 21:52:10

Blank = N/A
% Difference = 10

Sample Size = 200 Dilution Factor = I
Min Readings 7 Max Readings = 7

== Reading
I

2

4

6

7

Analysis
1.01

2.01

3.01

4.01

5.01

6.01

7. 01

Time ==== Coulometer ==== % Difference ==
0. 00

1.00

1.80

2.40

3-20

0. 00

100.00

70.00

44.44

25.00

14.29

12.50

BLANK VALUE = 3.2 / 7.006714 = .4567049 g/L/minute

Sample Run By: 6C623_

490



WHC-SD-WM-DP-025
ADDERDUM 1Q REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: STD

Blank = .4567049
% Difference = 10

Date: 10-27-1991 Time: 01:10:43

Sample Size 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

11

== Reading
I

==== Analysis
1.01.

2 2.01

3.01

4.01

5.01

6.01

7.01

Time ==== Coulometer
0. 00

42.40

51.00

55.00

57.10

58.30

59.10

== Difference
0. of

100.00

16.86

7.27

3.68

2.06

1.35

59.1 - 3.1996 )( 11 )/( 200 )

59.1 - 3.1996 H 11 )/( 200 )(12)

S3.074522

..2562102

g/L Carbon

Molar Carbon

Sample Run By: 6C823

491.



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R317 BLANK

Blank = .4567049

% Difference = 10

Date: 10-27-1991

Sample Size = 200
Min Readings 7

Time: 01:29:09

Dilution Factor =
Max Readings = 7

==== % DiCoulometer
0.00

1.70

2.80

1.40

3.90

4.40

4.80

fference ==
0.00

100.00

39.29

17.65

12.82

11.36

7.1996 )(

( 4.8 - t.1996 )(

1 )/(

.I )/'(

a"It ea.' bekn

200 ) (12)

= 8.002001E-03 g/L Carbon

= 6.668334E-04 Molar Carbon

Sample Run

if'-492

==== AnalReading
1i

Time ====

1

ysis
1.01

2.01

3..1

4.01

5.01

6.01

7.01

a4.8 -

6C823

4 /3ro/9 Z-

)

By:



WHC-SD-WM-DP--025
ADDENDUM 16 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R21 Date: 10-27-1991 Time: 04:58:54

Blank = .4567049
Difference = 10

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

== Reading
1

4

5

6

-7

Analysis
1.01

2.01

..01

4. 01

5.01

6.01

7.01

Time ==== Coulometer

5.10

13.10

15. 80

17.20

18.20

18.90

= Difference

ICA). 00

61.07

17.09

8.14

5.49

. 70

9.30
18.9 - 11 )/( 200 ) =

19.9 - .199597 )( 11 )/( 200 )(12) =

,7755
.0--- /L Carbon

7.19601SE-02 Molar Carbon

Sample Run B: 6C82Z

'Tn

,-

11

I'



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

i

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: -R42a.Jtaz.S3
M - to-2, _#

Blank = .4567049
% Difference = 10

Date: 10-27-1991. Time: 05:22:10

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

== Reading
I

Analysis
1.-01

Time =='==

2.01

3.01.

4.01

5.01

6.01

7.01

Coulometer
). 00

25.90

47.20

53.80

56.90

58.60

59.60

===% Difference =

LO. 00

45.13

12.27

5.45

2.90

1.68

9S10 3,0/4
( i9.6 -)( t )/( 2)( ) =2 -

90benw W's/iz- (/
59.6 -- 3.199987 ) ( 11 )i( 200 )(12) = .2585001

Sample Run

tt
q/L Carbon

Molar Carbon

By: 6C823

494



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist: Date:
M. MYERS 09-30-91
Starting Time: Temperature:
22:35 24-25deqC
Ending Time: Chemist:
00:32 D 0. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5571 11
2 REAGENT BLANK R317-5671 12
3 SAMPLE 791 -4A R321 -5771 13
4 FINAL LMCS CHECK STD R323-5571 14
5 _ 15
6 16
7 .178 18
9 19

10 _20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11C0/0.1 mL N/A

A-6000-881 (03/92)

~~~495



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE

R J16.-5571 106AM 9-19-91 1335 26

LA-33-105 RECOVERY W1IE2 0

7 STDO

EDP R974 DIONEX

91DIM7.5Cl1Co RESA.T .((

SID vMI ?4.( .RECC

- . A- .UI 10 .a .j... -

MAN. - I I-7914

-3a

-- - ZZ-

c~im~m791--4

I-

R 317.-671 106AM 9-19-91 13*q5

REAG DL( -

.- .... -

--- E--O VERY WIEr h

ST D VAL 5"- 0 -REc

- 'a- .. e' P

-- 496
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/8-0
Technologist: Date:
M. MYERS 09-30-91
Starting Time: Temperature:
22:35 24-25deqC
Ending Time: Chemist:
00:32 ' D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5573 11
2 REAGENT BLANK R317-5673 12
3 SAMPLE 791-4A R321-5773 13
4 FINAL LMCS CHECK STD R323-5573 14
5 15
6 16
71 17

91 19
101 207'__ _ _ _ _ _ _'__ _ _ _ _ _ _ _ 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

q . andardLMCS CHECK STD 73C11CO/0.1 mL N/A

A-6000-881 (03/92)

Standard
Type

Primary Book No.
and Alinuot Vol.

Second Book No.
and Aln unt Vnl

Third Book No. and
Alin unt Vnl

Final Vol. of
0#
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WHC-S-WM-DP-025
ADDENDUM 16 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

R 321.- 3 106A 9-19-

t 1TE2 0

1

wv

.,5573 9-19-91

w403 LA-S--05 RECOVERY WII2

---? RPH aswaEDP R97/U oloNEX
STD 0-13CA.L. RE8iLT
STD VAL. 9qo :REC qi

R 1.-5573 9-19-91 13.35 26

- - -

ED R978 DINMx

ST) ,VAL.0 EC

sq- vo telo q A

It il7.-5673 10AM 9-19-91 13.45 -4

*403 LA-533-105 Ipp9*-" W1E2

REAOEE r LAN

LI\ .. 9
<0LOO 9?V%

Al

V'

498



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

I U I.

97 - _ T

DIONEX METHOD PARAMETERS - SYSTEM.MET

System Parameters

System Name : systemi/gpm
Number of Detectors ............
Detector 1 Type................
Detector I real time plot scale
Run Time (minutes).............
Sampling Rate (seconds)........

............................
(US).......................

...........................

-- DETECTOR I PARAMETERS --
Report Options

Save Data File................................
Data File Names ci\dx\data\992201.D0S
Create ASCII Report File......................
Print Report..................................
List Peaks Not Found in this run..............
Report Unknowns Found in this run.............
Print Chromatogram............................
AutoScale Chromatogram to Highest Peak........
Fill Peaks with Color ........................
Draw Grid Lines on Chromatogrant...............
Label with Peak Number.........................
Label with Retention Times on Chromatogram....

-Label with Component Name......................
Format File Names cs\tlx\method\default.prf

Integration Parameters
Starting Peak Width (seconds).................
Peak Threshold (mV or us/data pt interval).....
Peak Area Reject...............................
Area Reject for Reference Peaks................

.

.

.a

Percent Retention Time Window for Reference Peaks..........

I
CDM-1.
20. 00
8.50
0.20

Yes

No
Yes
No
Yes
Yes

No
Yes
No
Yes

10.0
0. 500
1000
1000
5.0

Integration Timed Events

Time Description

1.32 Start peak detection- -
1.44 Start peak detection
1.46 Start peak detection
1.77
1.77 Enable end of peak detection

lain9

I I I I t I I I I

.

.

.

.

.
.

.
.
.



WHC-SD-WM-DP-025 -
ADDENDUM 16 REV 0

Calibration Parameters

Number Of Levels for Calibration..
Calibration Fit Type..............
Replace Or Average Calibrations...
External or Internal Calibration..
Calibrate by Area or Heiqht.......
Default Injection Volume..........
Default Dilution Factor...........
Response Factor for Unknown Peaks.
Calibration Standard Volume ......
Internal Standard Volume .........
Sample Unit ......................

6
Quadratic
Replace
External
Area
I .0
1.0
1.0
1.0
1.0
PPM

500



AD9ENDUM 16 REV 0

Component # 1 FLUORIDE
Reference Peak FLUORIDE
Amount = KeO + KitArea + K2tAreatt2
KO - 8.52797E-002
K1 - 6.06440E-005
112 = -6.17180E-0i1

Retention Time
Window Size

Level Amount Area Height

1 1.20000E-001 1439 225
2 3.00000E-001 4035 566
3 6.000OOE-001 8217 1141
4 1.2C'OOE+00C 16507 2218
5 2.3COOOE+4000 37534 4812
6 4.40oC'OE+O00 76890 9371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount - KO + KitArem + K2tAreat*2
KO = 3.93335E-002
KI . 1.01273E-004
12 = -9.3556E-011

Retention Time
Window Size

Level Amount Area Heiqht

1 1. 6000E-001 1317 217
2 3.90')0E-''t 3'734 568
3 7. 8COOu0E-0C'.1 6742 1045
4 1.5000.E+000 1446 1 1775
5 3. 00QE+000 30287 3997
6 5. 9VuC0'E4-000 61370 1 8710

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - KO + KitArc-a + I(2tArratt2
k, ( 4.B691E-001
K1 = 1.33960E-004
12 5.52630E-012

Retention Time
Window Size

Level Amount Area Height
--------------------------------------------------------

I 1.09000E+000 6239 874
2 2.67000E+000 172?9 2252
3 5.37000E+000 34329 4727
4 1.06200E+'01 72787 9300
5 2.08500E+001 153501 19401
6 4.01500E+001 292053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tArea**2
KO -= 4.01960E-002
K1 w 2.00453E-004
K2 M -1.0000GE-010

Retention Time
Window Size

Level Amount Area Height
--------------------------------------------------------

I 1.56000E4000 7660 753
2 3.90C'OCE+000 2f1706 1890
3 7.80000E+000 39868 3455
4 1. 54000E+001 78061 6644
5 3.02000E+001 165133 12632
6 5.81000E001 350930 24336

-50±

1.13
7.00%

1.70
7.00%

2.03
7. 00%

2.90
7.00%



A-2-SD--DP-025
A,:I)DENUM 15 REV .0

Component # 5 NITRATE
Reference Peak FLUORIDE
Amount 10 + I<itArc'a + K2*Arra**2
KG - 3.02611E-001
K1 = 1.61787E-O'4
K2 = -5.83501E-011

Retention Time
Window Size

Level Amount Area Height
----------------------------------------------------------------
i i. 37COE+000 7543 727
2 3.43C)0fE+Q0'-) 132.1 1R05
3 6. 830f OE+ -000 40244 3563
4- .35000E+001. 03306 7010
5 2. 6500')E+00 1 1735()3 1364 Q
6 .Z OE+f()1) 3409 2563?

Component # 6 PIIOSPIATE
Reference Peak FLIUORIDE
Amount - KO + 1itArna + K2*Areatt2
KO = 5-.534152E-001 t
K1 = 3.653243E-004
(2 = -3.51156E-010

Retention Time
Window Size

Level Amount ArnA Heiaht
-----------------------------------------------------------------
1 1. 19000E+00 2277 162
2 2. 9R0(fE+0C'0 7242 453

S5.93000E + 0100 15025 9 35
4 1. 17400E401 31660. 1933
5 2. 30300E+00 1 6? V35 4130
6 4. 4370vE+0 1 14474? 944 7

Component # 7 SULFATE
Reference Peak FLUORIDE

- Amount - KO + Ki*Area + Ft2tArent*2
KO - 3.55734E-0CI
K1 = 1.27491E-tK4
1 2 -3.79356E-o1t

Retention Time
Window Size

6.825
10.00%

Level Amount Area Height

1 1.4CIIOE+00 941P 543
2 3. 50IIOOE+000 2449 1382
3 6.96CIQE+0'0 52303 2990
4 1.37800E+-001 107173 5909
5 2.7I4i0E+0 I 225632 12225
6 5.20700E+O01 4716:30 24696

502

3.30
i.on%

5.32
10.oo

t



P,!1GENDiUM 1E. REV 0.

IC Control File: C:\DX\METI IIJ\SYSTEMI.TE

Step Time Description

Ini t CDM-i Autaofffqet Off
Init CDM-1 Recorder Hark OFF
In.i t CDM-1 Temp. Crimp. - 1.7 / Deg C
Init ClM- I Recorder Range i..P uS
Init CDM-L Cell IN
Init CHA Heater = 25 Deq. C
Init Valve A ON
Ini t Valv B ON
Init Inject Valve OFF
Init ACI AutoSmp OFF
Init ACI RLY 2 OFF
Init ACI TTL I OFF
Init ACI TTL 2 OFF
Init ACI AC 1 ON
Init GPM Start
Init GPM Hold Gradient Clock
Init 6PM Reset ON

1, 0.0 CDm-I AutoOffset ON
1 0.0 Start Sampling
1 0.0 GP Reset OFF

0.1 CDM-1 Recorder Range 10.0 uS
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 ACI Autosmp ON
5 8.0 ACI Autosmp OFF

GpmFile: C:\DX\METHOD\SYSTEMI.GPM
La Pressure Limit - 20,0
Ili Pressure Limit - 20As
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 %2 %73 %4 VS V6 Comment
--------------------------------------------------------------
0.0 2.0 834 a 8 C) 0l 0

.~ 503
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Samlle Name: BLANK Date: Mon Sep 30 22:35:47 1991:
Data File : \dx\data\91093071.DO?
Method : c:\d ,\method\SYSTEM1.met
ACI Address: 1 System : 1 Iniect#: 2 Detector: CDM-i

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
----------------------- -------------------------------------------------

E: terna 1 I 1 2555 5Hz 0.00 .52

FRk" Ret Component Concentration Heicjht Area B1. %Delta
Num Time Name Code

- :--:-------------------------------- -- ---------------------------

rile: cIdIdaIhI3OlL.7IDU2 Sepia:. BLANK

11.169

-8.669

3.669

1.169

1.00 2.00 3.00 4.00
MinuLts

~1
I I I I'''' '''''I

5.00 6.00 7.00 9.00

100

-1.331
0.0 '0

504



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

SamDle Name: LMCS/73C11CO 0/I ,, 7'" Date: Mon Sep 30 22:45:24 1991:
Da t a File c:\dx\data\91.9307K.DJ3
Method : c:\dx\method\SYTEM1.met
ACI Address: I Syst-r I Inject#: 3 Detector: CDM-1

PSF'ORT VOLUME DIL'JTION POINTS rATE START STOP AREA REJ
-----rn--------------- -- ------

kntern-5 5': i t5 91' . 9n .5r tOfo'

pk . Ret Comonent Coitcentration
Num Time Name

1 1.13 FLUORIDE 57.664
2 1.67 CHLORIDE 71.733
r 1.'?3 NITRITE 501 .700
Z 2.95 BROMIDE 10'7.69t

- 3 .3 NITROTE I 2.53
6 5.12 PHOSPHATE 27-21
7 6.55 SULFATE 536.301

eiqht Area £31. ZDelta
Code

1.07:: 7411 1 0.00
1019 6666 2 --1.96
4572 387 2 -.

581 2418 2 -. 29
1I 30881 2 2.53
069 13.397 .-. 75
2510 4340 1 -4.78

File: cIe*idalafgI9flf7.D*3SSampe: LM '/73C17C1

1 - FLfM

l22I

a..ORMktPfATE

B~~ -PHO"l&A1

3.M 4.O0 0 .0 7.0 ea
PMnuIs

18.065

6.165
us

3686

1.105

0.-0

S. 505



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0,

Samole Name: R317 Date: Mon Sep 30 22:55:18 1991|

Data File : c:\dx\data\9109307l.Do4
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : 1 Inject#: 4 Detector: CDM-i

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

Iternal 1 1 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Heiqht Area B1. %Delta

tOim Time Name Code

Fie cIditdaul91S9371lD4SanpwkR317

'11.185

f. N5

3.665

1.165

-1.335
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 9.O0

Mnsts

506



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Samole Name: R321 Date: TLLe Oct 01 00:13:71 i991
Data File : c:\dx\data\91093061.D12
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System 1 Inject#: 12 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START

St'rna 1 1U2UQ 2555 5Hz r.n fl

STOP AREA REJ

3.52 1000

Fk. Ret Component Concentration Height Area Bl.
Num Time Name Code

i 1.17 FLUORIDE 5854.775 1154 3126 1
2 1.98 NITRITE 10419.404 572 3977 1

3.42 NITRATE -1366.752 1675 17244 1

fale: cIridfi SJIO I.D12 Sape: R321

S11.188

8.889

_8.1 69

3.669

1,169

a.c

3-N fITE

2- MTRTE
I -FLUORE

AL

1.00 2.00 3.00 4.00 5.00 6.00 700 9.00
Minutes

57-48

XDel ta

54

00



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Samole Name: LMCS/73C11C0 £33 g 1I-I Date: Tue Oct 01 00:32:59 1991:
Data File : c:\dx\data\91093061.D14
Method c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 14 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

axternal 1 101 2555 5Hz 0.00 8.52 1000

k. Ret Component Concentration Height Area Bl. /Delta
Num Time Name Code

1 1.1Z FLUORIDE 53.790 1068 7432 1 0.00
2 1.67 CHLORIDE 73.065 1011 6797 2 -1.96
3 1.68 NITRITE 511.009 432 Z4073 2 -2 .3
4 2.98 BROMIDE 495.249 2689 24562 2 -2.19
5 3.42 NITRATE 551.166 2999 32234 2 3.54
6 5.17 PHOSPHATE 513.595 854 12997 1 -2.82
7 6.65 SULFATE 585.022 2491 43198 1 -2.92

Fdc. cldtdafaif91#931D14Sampk: LMCSH7/f11C

11.169

8.663

6.163

0.u0 1.00 2.00 3.00 4.00 8.00 6.00 7.00 t.O
Minuwis

-"A

&"ATE



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-106/8-0
Technologist: Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25deqC
Ending Time: Chemist:
21:31 D 0. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5574 11
2 REAGENTBLANK R317-5674 12
3 SAMPLE 791-4A R321 -5774 13
4 FINAL LMCS CHECK STD R323-5574 14
5 is
6 16
7 17
8 18
9 19

10 20 I

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STO 73C1 I CO/0.1 mL N/A

A-6000-881 (0392

509



WHC-SD-WM-DP-0
25

ADDENDUM 16 REVVO

ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) - UNDIGESTED SAMPLE

- 21 - 7 - a - " -

rN Z1
6,- 5

57
4 106AM 9-97 1.52

P04 LA-533-105 RECOVERY WI EZ 0

- -D

- BID - T

EDP R976 DEWo~
STDO ,73t//t RESULT '2

a fan791-4A

a.a ... .o

-~~ . .;-

r. 32.5774 106AM9-19- 1, 157 2

// -v -

Ii

S

- IIl -1
P04 E i-5 .los PPM ;£2r

REAGENr DLANK

'3.pP5-

-- - VERY

Rt -=.-5574j106A 7-19-91 151,44 121

P04 - LA 33103 RECOVERY IWiyk!. Ir

EDP R97 DItNEX

STDN ,Ihdic 4t. RESULT SZ4.(o1

BID VAt 517.0 ,;REC o

j ,

510
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist: Date:
M. MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25deqC
Ending Time: Chemist:
21:31 0. HERT

Description Lab ID | Description Lab ID
I INITIAL LMCS CHECK STD R316-5575 11
2 REAGENT BLANK R317-5675 12
3 SAMPLE 791 -4A R321-5775 13
4 FINAL LMCS CHECK STD R323-5575 14
5 15
6. 16
7 17

9 1 9
10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Val. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11CO/0.1 mL N/A

A-6000-881 (0392

Sn



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE

R 316..5575 106M 9-191 13: ft 2

14 ILA-533-10s RECMOVERY Eil U
k- - -

STD

EDP R970 DIOC
S ri f73e/Cd RESULT 581. r

STD VAL (001- 0 V=E

a~m T.

-7 *~/

512

R7 19-19-91 1-.47 26

L.A 5S 105 PpM w

RED DL

REAGENr oLANK

- i - d- ---

R 3Z3-55751 106AM 9-91 15,.44 ? 5

L = 105 1,R O ERY9(14 LASFO EOEY T r "

ED R970 D!W4EX

STOP '.'ICO RESULT 8
STD VAL 4 bO 4REC

(~ .be*sn 4 *

R 21.-5775106A 9-99

%04 LA-53-l105 ppM w11E2

- =791-44

(L

A



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
2-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-0
Technologist: Date:
M.MYERS 10-02-91
Starting Time: Temperature:
18:46 24-25deqC
Ending Time: Chemist:
21:31 ' D. HERT

Description Lab ID _ Description Lab ID
I INITIAL LMCS CHECK STD R316-5576 11
2 REAGENT BLANK R317-5676 12
3 SAMPLE 791-4A R321 --5776 13
4 FINAL LMCS CHECK STD R323-5576 14
5 _15
6 |16
7 17|
a 1 8
9 19

10 .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ |20 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11C/0.1 mL SN/A

A-6000-881 (03/92)

~*513



WHC-SD-WM-DP-025
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ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE

ro 4l.-5376 I9-19 13.- 5 j

102 IA-3=Los I B~oc

EDP R9"0 DZQGrX-

S'FDN'"734o0 RESLLT 41q.U)
STDALS76-0 vc

- -su. -mlee - -a. ms 4-

21.-7 10M 9-19-91 1

10 791--A

- C
0- --I -

*1

R 317.-5676 I06AS 9-19-1 2

1402 LA-533-105 FP"MW

REAGENT blANK

~s. I A~.. a.*

-- - -- - -- - -

-i

0-3- ns/ -t.ml3 Ma ma

33.-5576 106" 9-1991 5a44

140 LA. 53-105 RECQiJERY EI-.- 0 WI1E2 r

-a

.R96 .

STON -7S3ced RESLLT Sul ) ~

SID--LSltq -;

514



WHC-SD-WM-DP-0 2 5

ADDENDUM 16 REV 0
.1 I I a.1 ~

I I

T6dZ5 AC

DIONEX METHOD PARAMETERS - SYSTEM.MBT

System Parameters

System Name : systemi/gpm
Number of Detectors.............
Detector I Type..................
Detector I real time plot scale
Run Time (minutes)..............
Sampling Rate (seconds).........

............
............................ ....... .. .. .. .

1
CDM-i
20.00
S. 50
0.20

-- DETECTOR I PARAMETERS --
Report Options

Save Data File..... ........................................
Data File Names ci\dic\data\91092201.D'
Create ASCII Report File...................................
Print Report......... ...................... ................
List Peaks Not Found in this run...........................

.nReport Unknowns Found in this run..........................
Print Chromatogram..............................................
AutoScale Chromatogram to Highest Peal.....................
Fill Peaks with Color .. ...................................

.,,Draw Grid Lines on Chromatogram............................
Label with Peak Number.....................................
Label with Retention Times on Chromatogram.................

- LAbel with Component Name..................................
Format File Namet c:\ti\method\default.prl

Integration Parameters
Starting Peak Width (seconds)..............................
Peak Threshold (mV or uS/data pt interval).................
Peak Area Reject...........................................
Area Reject for Reference Peaks...........................
Percent Retention Time Window for Reference Peaks..........

Yes

No
Yes
No
Yes
Yes

No
Yes
No
Yes

11'.1.0
0. 500
1000
1000
5.0

Integration Timed Events

Time Description

1.32 Start peak detection
1.44 Start peak detection
1.44 Start peak detection
1. 77
1.77 Enable end of peak detection

515

------- *.. . ..
-------.. . .. .



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Calibration Parameters

Number Of Levels for Calibration
Calibration Fit Type............
Replace Or Average Calibrations.
External or Internal Calibration
Calibrate by Area or Heiqht.....
Default Injection Volume........
Default Dilution Factor.........
Response Factor for Unknown Peak
Calibration Standard Volume ....
Internal Standard Volume .......
Sample Unit ....................

6
Quadratic
Replace
External
Area
1 .0
1.0
1 .0
1.0
1.0
PPM

..

S56



ADDENDUM 16 REV 0

Component # I FLUORIDE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tArr-a*t2
KO = 8.52797E-002
K1 - 6.06440E-005
K2 = -6.17120E-011

Retention Time
Window Size

Level Amount Area Height
--------------------------------------------------------

I i.2000C'E-001 143,? 225
2 3. 00000-001 4035 566
3 6.0001:'E-001 8217 1141
4 1.20000-E+000 16107 2218
5 2.30000E+000 39534 4812
6 4. 40000E+000 76890 9371

Component # 2 CIILORIDE
Reference Peak rLUIORIDE
Amount - kv + KitlArea 4 I2tArea**2
K0 = 3.93335E-0'.'2
l 1.01273E-004
12 = -9.35560E-011

Level Amount Area

Retention Time
Window Size

Heigh t

1 1.6AGOOE-OGI 1319 217
2 3. 9O0OE-0C' 3754 561
3 7.WOQOOE-001 6742 1045
4 1. 5000E+00 14461 1775
5 3. 00000E -000 30287 3987
6 5.90000E+000 610135 S91i.)

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount = K + KitArrsa + K2tAreAt*2
Vo - 4.88691E-001
K1 = 1.33960E-004
12 = 5.52630E-012

Retention Time
Window Size

Level Amoufnt Area Height

1 1. c'9000E+000 6239 874
2 2.67000E+000 17299 2252
3 5.37000E+000 3432B 4729
4 1.06200E+001 72787 9300
5 2.09500E+001 153501 19401
6 4.01500E+001 2?2053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount = k0 + KitArea + K2tAreat*2
KO w 4.01960E-002
1K = 2.00453E-004
1 2 = -1.00009E-010

Retention Time
Window Size

2.80
7.00%

Level Amount Area Height

I I. 56000E4 (Cl) 766) 753
2 3.?000QE+000 20706 1880
3 7. 80000+000 368 : 3455
4 1. 54000E+001 78061 6644
5 3. o2c":'oE+100.1 165133 12632
6 5. o10soo+ooj. 35093:, 24316

.51.7

1.13
7.00%

1. 70
7. 00.%

2.03
7.00%



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Component # 5 NITRATE
Reference Peak FLUORIDE
Amount = KO - KItArca + K2tAratt2
11 ' 3.02611E-C101
K - 1. 61797E-0o4
K2 = -5.83501E-011

Retention Time
Window Size

Level Amount Area lleiaht

1 1. 37000E+000 7543 727
2 3.43000E+000 M7321 1803
3 6.83000E+C'0 40244 3563
4 .35000E+fj00 833736 701Q
5 2. 6ASOE+001 173503 1364C)
6 .11OIuE+0q1 360S? 2563?

Component # 6 PHOSPHATE
Reference Peak FLUORIDE
Amount - KO + KitArea + K2tAreat*2
KI = 1.53452E-001
KI = 3.53243E-004
K2 = -3..11.iE-OtO

Retention Time
Window Size

Level Amount Arr-A Height

I I . 19000E+000 2277 162
2 2.98000E+000 7242 453
3 5.93000E+11000 15025 935
4 1.17400E+001 31660. -133
5 2. 30308ZEI00 1 67935 4.13'
6 4.43700E+00 111474? 8447

Component # 7 SULFEATE
Reference Peak FLUORIDE

- Amount - 10 + KitArea + I2tAreatt2
KCI = 3.55734E-001
K1 = 1.27491E-t04
1'2 = -3.79359E-011

Retention Time
Window Size

6.85
lo. 00%

Level Amount Area Height
------------------------------------------------------ ----
I 1.40000E+000 9418 543
2 3.50000E+000 24499 1362

6. 96000E+000 52303 2870
4 1. 37800E+001 107173 5909
5 2.70400E+#.')t 22"632 12225
6 5.20700E+001 471630 24686

2.518

3.30
10.00%

5.32
10.00%



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

IC Control File! C:\DX\METHOD\SYSTEMI.TE

Step Time Description
-----------------------------------------------------------------

Ilit cnn-i Auto)ffset Off
Init CDM-i Recorder Mark OFF
Init Com-t temp. Comp. 1.7 / feg C
Init CDM-i Recorder Range = 1.0 uS
Init CDM-i Cell ON
Init CHA Heater = 25 Deq. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init ACI Autosmp OFF
Init ACI RLY 2 OFF
Init ACI TTL l OFF
Init ACI TTL 2 OFF
Init ACI AC I ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

11 0.0 CDM-1 AutoOffset ON
1 0.0 Start Samplinr
1 0.0 G! Reset OFF
2 0.1 CDM-1 Recorder Range a 10.0 uS
2 0.1 Inject Valve ON
2 0.1 GrM Run Gradient Clack
3 3.0 Inject Valve (1FF
4 3.5 ACI Autnsmp ON
5 9.0 ACI Autosmp OFF

GpmFile: C:\DX\METHOD\SYSTENI.GPM
-- La Pressure Limit - 200

Hi Pressure Limit = 2X100)
: Eluant 1 - DI WATER

Eluant 2 - SODIUM CARDONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flaw 71 2 .3 %4 VS V6 Comment

0.0 2.0 94 a a Q 0 0
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

Sample Name: LANK Date: Wed Oct 02 18:46:10 1991:
Data File : c:\dQ\data\91100121.D02
Method : c:\dH\method\SYSTFMI.met
ACI Address: I System : I Injectt: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 2405 5Hz 0.00 8.02 1000

Ph. Ret Component
Num Time Name

Concen tration Hei±ht Arra BI.
Code

fie:ctekidaftfuSlG0121.D02 Sanipl: BLAK

-14173

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 9.00
Mhnuef

520
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WHC-SD-WM-DP-025
Addendum 16 Rev 0

Samole Name: LMCS/73C11C' /(x/o .44'V Date: Wed Oct 02 18:55:16 19911
Data File : c:\dx\data\9110011.D03
Method : c:\dx\methodSYSTEMI.met
ACI Address: I System : 1 Inject#: 3 Detector: CDM-1

REPORT VOLUrlE DILUTION POINTS PATE START STOP AREA REJ

E: ter-na1 1 t01 2405 5H r f. .02 1000

Ret Component Concentration
Time Name

1.13 FLUORIDE 51.501
I .6E CHLOPIDE 67.89
1,.0 N mITP:TE 494.073
2.?8 BROMIDE 407.271
3.40 NITRATE 530.528
5.15 PHOSPHATE 522.442
6.63 SULFATE 561.586

Height rea 2l. %DelLa
Code

7 705 1 0.00
1092 6285 2 -0.98
4650 32824 2 -1.48

24158 2 -2.19
2269 31443 2 3.0
861 13251 1 -3.13

2425 42924 1 -3.16

Fie: cIdrIdatuI9111LDO3Sample:LACS/73C11CJ

11.179

8.679

6.179 1.-it

3.679

I - vuont- atLomsD

I1.179

-. oe6IIERAIE

0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00
Minutes
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WHC-SD-WMDP-025
ADDENDUM 16 REV 0

DATA REPROCESSED ON Wed Oct 02 19:17:10 1991

Sample Name: R317 Date: Wed Oct 02 19:04:35 19911
f Data File : C:\DX\DATA\91100101.D04

Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : t Iniectit: 4 Detector: rDM-1

REPORT VOLUME DILUTION POINTS PATE START STOP AREA REJ
-----------------------------------------------------------------------

Enternal 1 1 2405 5Hz 0.00 ..2 1000

Pk. Ret Component Concentration Heiqht Area 21. "Delta
Num Time Name Code
- - - -: --------T------ -----.--4-------------

Pik.- C.'DA1DATA1IOGID#1LD4SW/e:RS17

*1e.000~

!'~15.500

3.000

10.500

8.000

5.500

3.000

-2.000 1 20 i.00
0.00 1.90 2.00 3.00

II
4.00

Minutes
l.i' I . I,, ., II

5.00 6.00 7.00 8.00
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WHC-SD-WM-P-025.
ADDENDUM 16 REV 0

Sam0o1 Name: R321 Date zed tct '2 2':7 1s;
DOta File : cDdx'ddata\ 09110010L.

Method : c:\dm\Method\SYSTEM1.wet
ACI Address: ! System : 1 inject#: 15 Detector: CUM-1

m "RORT VOLUME DILUTION POINTS
----------------------------------------

Es.t erni51 I 1. 2405

Ret
Time

1.it
1.62

5.10
0.51.

RATE

5Hz

ST.RT

.00

-TOP APEA REJ

3.02

Component Concentraticn Heiqht Ar-v El. lult
Name Cod

FLUORIDE -122.41Z 100 104460
CHLORIDE 47m.738 5147 48732 4 -0.28
NITRITE U067.1LO 53747 257 VIZL:(.71
BROMIDE -2110&.064 1I42.S 2761277 2 -2.57
PHOSPHATE 611.2Z3 -7* 15314 1 -.. 47
SULFATE 2578.446 L1310 21a5- 1 -. 01

fit: cldvidataIG111f1.D15Sapic:R321

134570

Ias70

84.570

5&570

34570

&SUM0

-15.<3

I - 0 L 50 YO

3-MTIE

4CLW5 - PHOSPHATE

4 SWFATE

I
I

- -- I 111 111 111 rTI .il I. I l l .. I r l I...I .I u. . I-T3.00 4.00 6.00 7.00 a
Minutes
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WHC-SD-WM-DP-0
2 5

ADDENDUM 16 REV 0

Samole Name: R321 Date: Wad Oct 02 21:03:00 1991:
Data File : c:\dx\data\91100101.016
Method : c:\dx\methodSYSTEM1.wet
ACI Address: 1 System :1 Inject#: 15 Detector: CNM-1

REPORT VOLUME DILUTION POINTS RATE

Eturnal 1 2121 2405 5Hz

START

0.00

STOP

9.02

Pk. Ret Component Concentration Heiqht
:tum Time Name .

---------------------------------------------------------------
1 1.13 FLUORIDE 5296.773 5891
z 1.93 NITRITE 7472.070 2916
3 3.37 NITRATE 71409.143 8072
4 b.63 SULFATE 2512.474 480

AREA REj

1000

Area 61. XDelta
Code

41529 1 0.00
22629 1 -2.30
92765 1 2.02

7999 1 -3.16

File: ciitvldaftISl108181.D ISamp c RM1l

11.167

8.667

6.16?

3.867

1.167

3-MRATE
0 , OP

2 -MT'TE

1131111 0 M&A Wf

0.00 1.00 2.00 3.00

i~iII~lIjIWV1ThUpFVflThrfrflflflrfl~mfl~

4.OQ 5.00 6.00 7.00 9.00
Minutes
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

S -m-le Name: LMCS/7-CIC Date: Wed Oct 02 21 :1 :01 1991
Data File c:\di\data\911010L.D19
Method : c:\dx\methc)cdSYSTENl1 .met
ACI Address: 1 Svstem :.1 Inject#: 19 Detector: CDM--1

REF'PRT VOLUME DILUTION POINTS RATE START STOP AREA REJ
--------------------------------------- I ~ ---------------------- -------

E~t ernal 101 2405 5H: C.00 8.02 100

Pk. Ret Comoonent Concrntration Height Area B1. %Delta
Num Time Name Code

1 1.13 FLUOR I DE 52. 79? 1086 7266 1 C) .
A .67 CHLOF:1 DE .8fII F., 54''' 2 -1.96

- 1.93 NITRITE 501"7 46h3 387 2 -2.34 2.97 BROMIDE 40*.1% 2 'Ah fl7

7 z.38 NITRATE Y7 . F 2I9el 1125 2 2.5
6 5. 1' PHO3PHATE 5(6. 6 71 6 1795 1 - .8
7 6.55 SULFATE .82-55 4 249 43 0j 1 8

File: cidxIdataIl9119101DIS Sample: LMCS/73C1 C

11 .171

8.671

us 8.171 3 - NnT!
'aS

3 71

1171 I

-1.329 i I .II
0.00 1.00 2.00

4~" 9R~t
7.-iAl!

6-PHOSPHATE

3.00 4.00 5.00 8.00
Minutes

7.00
4

II,,,,

8.00
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WHC-SD-WM-DP-025
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791 -4A
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 -WB54428 LA-533-105/8-0
Technologist: Date:
M. MYERS 10-04-91
Starting Time: Temperature:
20:46 24-25deqC
Ending Time: Chemist:
23:36 D. HERT

Description Lab ID _ Description Lab ID
1 INITIAL LMCS CHECK STD R316-5572 11
2 REAGENT BLANK R317-5672 12
3 SAMPLE 791-4A R321 -5772 13
4 FINAL LMCS CHECK STD R323-5572 14
5 15
6 16.
71 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73CI1CO/0.1 mL N/A

A-6000-881 (03/92)
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&C-SO-WM-DP-025
ACDENDUM 16 REV 0

ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

H1 421. -57721- A 9-199 1-5=3 125

A ~ 791 4

-a ge

-

.R'17.-5672 6 9.19.91 3.4lt.

CL LA-533105 Pn w±TEp Ar

kEAQE*6 I LA*4K

-aa - .

- Ta C

cams

CL LA-=33-105 RECOVERY wilE; 0

EDP R972 DIONEX
S1Dle WOnCo RESULT1I9, t

STD vA. - v *:REC Q5 Ca

..

f 316.-5572 10 9-19-1 13 26

I AA-533-105 RECVERY E

EDP R972 D10NEX
sur -'aJ CO RESutT-74.036 re-
STD VA. ;mcCE l

,-)

I

1, 1



WHC-SDWM-DP-025

ADDENDUM 16 REV 0

67-vtr
V/c/c1 -AC

DIONEX MEnIOD PARAMETERS - SYSTEM.MET

System Parameters

System Name s systemi/gpm
Number of Detectors........................................ 1
Detector I Type............................................ CDM-1
Detector I real time plot scale (LIS)........................ 20.00
Run Time (minutes).......................................... 8.50
Sampling Rate (seconds). .................................... 0.20

-- DETECTOR I PARAMETERS --
Report Options

Save Data File ............................................. Yes
Data File Name: c:\du\data\910922o1.DOB
Create ASCII Report File................................... No
Print Report............................................... Yes
List Peaks Not Found in this run........................... No
Report Unknowns Found in this run.......................... Yes
Print Chromatogram......................................... yes
AutoScale Chromatogram to Highest Peak..................... Ye:

-- Fill Peaks with Color .................................. .. YeO
Draw Grid Lines an Chromatogram ............................. No
Label with Peak Number..................................... Yes
Label with Retention Times on Chromatogram-................... No

;ry Label with Component Name.................................. yes
Format File Name: c:\tix\method\default.prf

Integration Parameters
Starting Peak Width (seconds)............................. 10.0
Peak Threshold (mV or uS/data pt interval)................0.500
Peak Area Reject ........................................... 1000
Area Reject for Reference Peaks............................. 1000
Percent Retention Time Window for Reference Peaks............ 5.0

Integration Timed Events

Time Description
-------------------------------------------------------

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection

1.77
1-.77 Enable end of peak detection
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WHC-SD-WM-DP-02 5

ADDENDUM 16 REV 0

Calibration Parameters

Number Of Levels for Calibration.
Calibration Fit Type.............
Replace Dr Average Calibrations..
External or Internal Calibration.
Calibrate by Area or Height......
Default Injection Volume.........
Default Dilution Factor...........
Response Factor for Unknown Peaks
Calibration Standard Volume .....
Internal Standard Volume ........
Sample Unit .....................

6
Quadratic
Replace
External
Area
1.0
1.0
1.0
1.0
1.0
PPM

.2

... 529



WHC-SD-WM-DP-025
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Component # 1 FLUORIDE
Reference Peak FLUORIDE
Amount - KO + KI*Area + K2*Area**2
KC1 - 8.52797E-002
K1 - 6.06440E-005
K2 - -6.i7iB0E-01l1

Retention Time
Window Size

Level Amount Area Height

I 1.20C)OOE-001 1439 225
2 3.00000E-001 4035 566
3 6.00000E-001 8217 1141
4 1. 20000E+000 16507 2218
5 2.30000E+000 39534 4812
6 4.40000E+000 76890 9371

Component 0 2 CHLORIDE
Reference Peak FLUORIDE
Amount - KO + KItArea + K2*Area**2
KO - 3.93335E-0u2
K1 - 1.01273E-004
K2 = -9.35560E-011

Level Amount Area

1 1 .6000'E-ooi

3) 7 . B0C'OE-0': I
4 1 .50'JOOE+c;:'c
5 3. CIOOCIE+000
6 3. 90040E+000

1319
3754
6142

14461
30287
6.1.305

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - K0 + KltArea + K2*Area**2
KO - 4.88691E-001
K1 = 1.33960E-0u4
12 - 5.52630E-012

Level Amount

1 1 .08004E+000
2 2.67000E+000
3 5. 37000E+00o
4 1.06200E+001
5 2.08500E+001
6 4.01500E+001

Area

6239
17299
34328
727673

1535(11
292053

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount - KO + K1*Area + K2*Area**2
KO -= 4.01960E-002
K1 = 2.00453E-004
K2 = -1.00008E-010

Level Amount

1 1. 56000E4 000
2 3.900C0E+000
3 7. 80000E+000
4 1 . 54000E4-0
5 3. 02010E+001
6 5.a WONE+001

Area

7660
20706
38868
78061

165133
350930

Retention Time
Window Size

Height

2.17
566

1045
1975
3987
891 1

Retention Time
Window Size

Ileight

874
2252
4729
9300

19401
34439

Retention Time
Window Size

lIeight

753
1880
3455
6644

12632
24386

1.13
7.00%

1.70
7.00%

2.03
7.007.

2.80
7.00%



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

Component # 5 NITRATE
Reference Peak FLUORIDE
Amount - K + KI*Area + K2*Area**2
KO = 3.02611E-001
K1 = 1.61787E-0104
K2 - -5.83501E-011

Retention Time
Window Size

Level Amount Area Height
--------------------------------------------------------

1 1. 37000E+00( 7543 727
2 3. 43000E+1000 19321 1803
3 6. 83000E+000 40244 3563
4- 35000E+00I 83:386 701v
5 2. 65000E+001 173503 13640
6 .t 1OE+Oui 361009 25639

Componen't # 6 PI-HOSPiATE
Reference Peak FLUORIDE
Amount = KO + KItArea + K2tArea*t*2
KO = 5.53452E-001
K1 = 3.53243E-004
K2 - -3.51156E-010

Retention Time
Window Size

Level Amount Area Height
--------------------------------------------------------

1 1. 19000E+ l00o 2277 162
2 2.9800'0E+0:oo 7242 453
3 5. 93CioE '000 1 5025 935
4 1 . 174C'Ei 'v 31,u. 1933
S 2.30300E+001 69135 4130
6 4. 43700E+001 11147'19 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount - KO + KI*Area + K2*Area**2
K0 - 3.55734E-001
K1 = 1.27491E-104
K2 = -3.79358E-011

Retention Time
Window Size

6.85
10.00%

Level Amount Area Height

1 1. 40000E+000 9418 543
2 3. 50000E+000 24499 1382
3 6.96000E+000 52303 2890
4 1.37800E+001 107173 5909
5 * 2.70400E+001 225632 12225
6 5.20700E+001 471630 24686

--- - 53---

3.30
10.00%

5.32
1o .00



A:DENDUM 16 REV 0

IC Control File% C:\DX\METIIOD\SYSTEMI.TE

Step Time Description

Init CDIM-1 AutoOffset Off
Init CDM-1 Recorder Mark OFF
Init CDM-i Femp. Comp. - 1.7 / Deg C
Init CDM-t Recorder Range 1.0 uS
Init CDM-1 Cell ON
Init CIA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init ACI Autoamp OFF
Init ACI RLY 2 OFF
Init ACI TTL i OFF
Init ACI TTL 2 OFF
Init ACI AC 1 ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset UN

1 0.0 CDM-1 AutoOf tset ON
1 0.0 Start Samplincg
1 0.0 GPM Reset OFF
2 0.1 CDM-1 Recorder Range 10.0 us
2 0.1 Inject Valve UN
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 ACI Autosmp ON
5 8.0 ACI Autsmp OFF

"GpmFile: C:\DX\METHOD\SYSTEN1.GPM
Lo Pressure Limit - 200

r'I-Ii Pressure Limit - 2000
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 X2 73 %4 VS V6 Comment
---------------------------------------------------------------

0.0 2.0 84 6 a 1: 0 01

532



W HC-S)- A,- -Qz
ADOENDUMl 16 REV 0

mole INamne: DLflK Pa Fri :c1t 04 2C: 7:o) 1991
PaU.'a File : dnt\dat*.-\9J I I4 1 . .- DO?
IrE. L I Cd : C: .I : iethl d IY I _1 .ow t
flf I Addr e-' S-, sfcm : . I ni cc I it! 2 Dctectnr FfN-1

'EFPFRT VOLUME DILUTION P1O.IrTS IRi)TE r nrART STOP AREO REJ

t42F-nal1 105 2-1 - - '. '2 I

P:. Rrot C'omTornenrt
fi'jkr Iime Nrmce

Conc.e: tratin ti qh . Afrea P . '.DoIta
C-od'

TFc chidht11 0431.Dff Sample: HU.NK

8.003 00

165

4.00 5.00 6.00 7.00
Mints

533
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WHC-SD-WM-OP-025
ADDENDUM 16 REV 0

OATA REFROCEYED ON Fri Oct u4 21:SS:52 1991

Gamnle Name: LMC/73CtC Q & Ow- Datc: Fri H-t 04 20:40:06 1991
Date File : C:\X\DAIAf91 1luA11 W0
Method : u:dg\mlthod r'[EM

(CT Addresw 1 Sv1t.r : I fni;Ct.# I Ootrctnr: CDII-t

PEPT VU1 D1I' i)i.Jfr i r r TS RA E TF:T ST OP AREA REJ

trnIA 1 .1 1 I 5Hz 0.00 8.02 190:1

Rot Component Cancgntration Hsi- it

Time Namp

1.5 FLUORIDE 02.136 10 t

1.73 CHLORIDE 74.03 1010
2.OR NI TRITE 439.705 4034
.. / PROMIDE 45R.041 249'

3.63 NI rRATE 5W..g W.8
5.48 PHISPHAIF 505.944 B'5

.. 1 su Ffn fE 15S.OE5 WW I.

Area 81. ZDelta
Code

715R 1 0.00
6394 2 0.43

32173 2 1 .1j4
22530 0 2.Ai

30060 2 P.51
L2777 1 1.54
1104A 1 2.7

Ale: C-DXIDA TA 191100421.D03 Sample: LMCS/7C11C
3-MUITE

4.500

43Mo

3.500

-USt.FATE

1.50 I S.- P1405PIA TE

11Th

0.500

0.500I
t0 z00 3.00 4.00 5.00 8.00 000 800

Minuks
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WHC-SD-WM-DP-025
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58mole Woae: RW7T Date: Ft i Oct 04 2a:55:27 199t:
Data File C :\d \data\?t1Q042t.D0I
Method C!\dx methodII SYSTEMJ.meI

C I fddres': I Svq IMM I Detector CDN-1

PEPORT VOLUME DILUTION POINTP RAT STT OP OREA REJ

- - - - - - - - - - - - -- - - - - - - - - - - - -

Ret Upolont
ime Home

Hr-t Lh I Arnea PI. xvel t'
L - /.)e t

File: cideldaia,9110042.D4 Sample: R317

6.83

.183

-1.163

- ...337
0.00 1.00 2.00 3.00 4.00

Hnutes
3.00 6.00 7.00 8.00

... 535
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

-7
7Z j

DATA REPOCE:3FD ON Fri. Oct 04 22:45:21 .M?1

Sample Name: LNCS/73CLiCO '(D5t7: Fri Oct 04 22r10:28 1991:
Data File 2C:r'x\DATh\J11nwi i14.?

mothod : n:\dx\methd .Y.FEI.t.met
qCI Addrers: I SvStr: Irnjects: 12 Detactor: CDH-L

'iLUME DILUTTON POTNTS RATE Si ART

01 705 51H .

STOP ARE REJ

it "

r . Rot Compnen
'1 m rim N,

1. [1 FLUnRTDF

2.n7 NTIFFF
1 7. i TPOMI pp

S 7.3. NIl Tr. T
6 7.42 PHOTPHATE

5.98 SUI FATE

cnt:n tt e tin"

-. MY

95. 142

Wniht

27?3
A

321
S41 I

4 1 A-4

1 '46 24

4157.8 1 C4

~4-r 014&1SM Td44 ISA4 Il-RIO Rksweer..-.MC'?4PI IC
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WHC-SD-WM-DP-02
5

ADDENDUM 16 REV 0

DATA REPROCESSED ON Mon Oct 07 12:57:06 1991

Sample Name: R321 Date: Fri Oct 04 21:51:56 19911
Data File : C:\DX\DATA\91100411.D1O
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 10 Detector: CDM-1 |

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 2121 2405 5Hz 0.00 8.02 1000

Pk. Ret Component Concentration Heiqht Area Bl. 4Delta
Num Time Name Code

1 1.13 FLUORIDE 6046.813 6156 47944 2 0.00
2 1.72 CHLORIDE 469.768 265 1802 2 0.98
3 2.05 NITRITE 8076.389 3088 24752 2 0.99

-7, 4 3.53 NITRATE 3388.290 8157 100531 1 7.07
6 6.98 SULFATE 3132.562 498 8817 1 1.95

fit GIDDATA ,1141.D1O&SwAk RYI

18.000

15.500

13.000

10.500

is 8.0w0

5.500

3.000

0.500

MA

3..K

I-eonu
,. U,,, *-IIATE

1.00 2.00 3.00 4.00 5.00
Minuls

I I I il I .I 1 i f 1 I I I

6.00 7.00 9.00

- 537

I I

0.00
2



WHC-SD-WM-DP-02 5

ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791-4A
Analysis: Sample Prep:
ACID DIGESTION ACID DIGESTION

Instrument: Procedure/Rev:
METTLER BAL SNF04495 LA-508-158/A-2
Technologist: Date:
L MORRISON 9-24-91
Starting fime: Temperature:
N/A N/A
Ending Time: Chemist:
N/A L OTTMAR

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-8505 11
2 REAGENT BLANK R317-8605 12
3 SAMPLE791-4A R321-8705 13
4 FINAL LMCS CHECK STD R323-8505 14
5 15
6 16
71 17
81 18i
91 19

101 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliauot Vol. Standard

LMCS CHECK STD ICP1-9S4/10 mL ICP2-6S4/10 mL ICP3-SS4/10 ml N/A

A-6000-881 (03/92)

7 ___________________ __________ ________________-_ __________



WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

ACID DIGESTION ANALYSIS
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WHC-SD-WM-DP-0 25

ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R321 791 -4A
Analysis: Sample Prep:
INDUCTIVELY COUPLED PLASMA ACID DIGESTION

Instrument: Procedure/Rev:
W939939 LA-505-151/B-0
Technologist: Date:
L MORRISON 11-19-91
Starting Time: Temperature:
13:14 N/A
Ending Time: Chemist:
14:23 ' L OTTMAR

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R316-8550 11
2 REAGENT BLANK R317-8650 12
3 SAMPLE 791 -4A R321 -8750 13
4 FINAL LMCS CHECK STD R323-8550 14
5 15
6 16
7 17
8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18

91 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCSCHECKSTD 9S4/10mL 6S4/ 10 mL 8S4/ 10 mL N/A

A-6000-881 (0/92)

540D
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ICP ANALYSIS - ACID DIGESTION

St-seN. Sawns. fswne

R M6. -35Th 1iOAW
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?, to.eg .Bo . , s*.oe5T ' 3 11)

LMCS CHECK SAMPLE
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ADDENDUM 16 REV 0

ICP ANALYSIS - ACID DIGESTION
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ICP ANALYSIS - ACID DIGESTION
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R322 791-SA
Analysis: Sample Prep:
ARSENIC UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER - WA77479 LA-355-131/B-0
Technologist: Date:
D. R. JACKSON 10-01 -91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA K.FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5595 11
2 REAGENT BLANK R317-5695 12
3 SAMPLE 791-5A R322-5795 13
4 FINAL LMCS CHECK STO R323-5595 14
5 15
6 16,
7 17

9 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 1255385/0.5 mL N/A

A-6000-881 (03/92)
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ARSENIC ANALYSIS - UNDIGESTED SAMPLE

- - - -

136.-5595 106A 9-19.91 13.35 26

As LA-3551 -Z RECOVERY IfAm LA-355-131 I a -

SM~

ED " R741 ONY s 744
STknfjjAJ RESuLT
STD vA. . flEC JE. /

ti s- t

I-,-' - thlY W if i

R 317. -5695 106M 9-19-9 134 26

As LA-355-131 Wwi t
Carro ITr

7 REG D-

REAGENT AnK . /3

22.-57951 9-19-91 4 223.-5595

As LA-355-131 PPM WITE2 o As LA-355-13

EDP R741 AS/HYDRD

0.- sn STD1ZtJrF RESULT

STOvL/.EC

0-7

.. s 5...A...

L'j £7F~d~U~~'

19-19.911.52

RECOVERY WIIE2 C

?. -u
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CAUBRATION RECORD

Analyte: As
Procedure: LA-355-131 Revision: 8-0
Instrument PERKIN ELMER Property No.: WA77479
Technologist D. R. JACKSON Payroll No.: 6C275 IDate: 10-01-91

Calibration Standard: 124838C
Analyte Concentration: 0.1000 ppm
Type of Calibration: UNEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL ' 0.0 ng 0.000
2 0.200 mL 20.0 ng 0.311
3 0.400 mL 40.0 ng 0.618
4 1.000 mL 100.0 ng 1.494
5
6
7
8
9

10
11
12
13
14
15
16
17
18
191
201
211

Comments:

A-6000-882 (03/92)

544
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A:DENDUM 15 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R322 791-SA
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument: Procedure/Rev:
MILTON ROY SPEC 301 - ALl 0724 LA-695-102/A-4
Technologist: Date:
E. COLVIN 09-26-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D 0. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R316-5578 11
2 REAGENT BLANK R317-5678 12
3 SAMPLE 791 -5A R322 -5778 13
4 FINAL LMCS CHECK STO R323-5578 14
5 is15

7 .17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STO 75C11-5/0.1 mL N/A

A-6000-881 (03/92)

547
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE

R 316.-557 106A 9-19-91 13.35 26

CH I=LA-695-102 I RECOVERY I1TE2 0

-

sins -J5fl% N REnaL.?
sT l VALjfl0e' ?aREC ,oz.VS-ro

(. WI-. X/c.JV?59) :1

22.-5778 9-19-1 .5

cl L-65102 pm Ei rF

I. L 791-5A

- ---

-.li -q LA45-0 PPIN f

-24ee

-175 M . I -I:- -S17.-567 106 9-19-91 13z45 V6

cis LA-695-102 PPM WJ 1E2 C

-, RED WM

REAGEHT DLANf

R 23.-5578 106AW 9-19-91 5,44 25

C14 II.695--02 1"RECOVERY W11E2

5244 KCN '9 9
sTDI 7 rcn s RESULT

S7D VALA 'E :REC 1043 Vo

7'/--.* /)-.<0(.7 y/o.6
<*,'&.t '~/
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WHC-SO-WM-DP-025
ADDENDUM 16 REV 0

TODAYS DATE: 09-26-1991

PAYROLL NO.: 80028

Y-INTERCEPT= .006547
SLOPE= .160252

SAMPLE IDS: R-317 BLANK
SAMPLE SIZE: 0
WVL AND ABS= 58ONM 0.011 A

SAMPLE IDS: R-316 75C11-S STD
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.748 A

SAMPLE IDS: R-318
SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.424 A

SAMPLE IDS: R-318 DUPLICATE
SAMPLE SrZE: 750UL
WVL AND ABS= 580NM 0.428 A

SAMPLE IDS: R-318 + SPIKE
nAMPLE SIZE: 75OUL + 100UL-10ML-500UL 75C11-S SPIKE
.WVL AND ABS= 580NM 1.150 A

,SAMPLE IDS: R-319
SAMPLE SIZE: 750UL

uUVL AND ABS= 580NM 0.317 A

"SAMPLE IDS: R-320
§AMPLE SIZE: 750UL
NVL AND ABS= 58ONM 0.310 A

SAMPLE IDS: R-321
'SAMPLE SIZE: 75OUL
WVL AND ABS= 58ONM 0.317 A

0%
SAMPLE IDS: R-322
SAMPLE SIZE: 750UL
WVL AND ASS= 58ONM 0.327 A

SAMPLE IDS: R-323 75C11-S STD
SAMPLE SIZE: 10OUL-10ML-500UL
WVL AND ABS= 580NM 0.740 A



WHC-SD-WM-DP-025
A:DENDUM 15 REV 0

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML

CYANIDE DATE: 8-28-1991

CALIBRATION STANDARD # 351-M, 1006 MG/ML CYANIDE

DILUTION FACTOR = 10/.1 = 100, WORKING STANDARD = 1006 /100 = 10.060

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS

BLANK * 0 * .006 * 0 *
* * * *

SOUL * .503 * .0930 * .0870 a
* * * *

500UL * 5.030 * .8320 * .8260 *
* * * *

iooout * 10.060 * 1.6180 * 1.6120 *

Y INTERCEPT = .006547
SLOPE = .160252
C C = .999921
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WHC-SD-WM-DP-025
ADDENDUM 16 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R322 791 -5A
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC16134,WC16129 LA-514-113/A-0
Technologist: Date:
M. MYERS 10-09-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R316-5511 11
2 REAGENTBLANK R317-5611 12
3 SAMPLE 791 -5A R322-5711 13
4 FINAL LMCS CHECK STD R323-5511 14
5 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 15 _ _ _ _ _ _ _ _ _ _ _

6 16
7 17
8 is
9 19

10 120

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliguot Vol. and Allquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 27C11AY/0.02 mL N/A

A-6000-881 (03/92

--- 551
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DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE

r 16. -5521 IGV-AS 9-19-91 13,J5 26

ME ~LA- 514-113 £O*R9 1E

STD

'.0 8T0

- -

. a. a... ... a..~o |

R fl2.-Sfll 1O0aAW 9-19-91 15.40 25

usc LA-514-113 EXOTrERM WITE2 0

79-5

-

- a ~ - - -

REAGENT DLA4K-

-.- 4-- .) .4/.

R 3 23.-BSA1 1.06AS 9-19-91 15*13 25

DSC LA-514-113 EXOTilERMS WIE? "

.* - oTO

Tao Th VO.LI

552
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R323-LMCS File:0060.001 DSC METTLER 09-oct-Si
11.231 mg Rate:10.0 *C/min Ident:5823.0 Mettler GraphWare TA72PS.1

A
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m l
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TEMPERATURE Oc HEAT FLOW
EXOTHERMAL-->

100.0

200.0

50.000 lw

300.0-

~')O

******** METTLER TA4000 SYSTEM *8*tt*t*
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rR3 17-BLANK File: 00658.001 DSC METTLER 09-oct-Si
0.000 mg Rate: 10.0 *C/mln Ident: 6823.0 Mettier GraphWare TA72PS.1

A
0
'C

R317 BLANK
mi

Sc

-nI=

E I

.cu C.Ul

CA! 100. 200. 300. 400. o
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'. .8 WHC-SD-WM-DP-025
ADDENDUM'16 REV 0

HEAT FLOW
EXOTHERMAL-->

5.0000 I14

******** METTLER TA4000 SYSTEM *********
rN

0'
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). ; g i 3 2 2

R322
13.224 mg

A
0
x

E

cu

Rate: 10.0
File: 00679.001

Ident:6823.0*C/min

DSC METTLER 09-Oct-9i

Mettler GraphWare TA72PS.1

100.
I I I I j I -- I - -. ~

200. 300. 400. *C

9:s I
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END SCREEN 0C 448. 0

TEMPERATURE OC

100.0-

20:1. U

.400.'0 -

HEAT FLOW
EXOTHERMAL-->

50.000 i44

******** METTLER TA4000 SYSTEM *********
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3

23.269 mg Rate: 10.0
File: 00673,00i

Ident: 6823.0'C/min
DSC METTLER 08-Oct-Si

Mettler GraphWare TA72PS.I

Step Analysis
Height 4.19 mW

0.18 W/g
ResiC. 2.83 mW

0.12 W/g
Dpeak 134.90C

Step Analysis
Height -1.52 mW

-0.07 W/g
ResiC. 2.41 mW

0.10 W/g
Dpeak 232.5'C

-I

R316-LMCS/27

100.

-1---- I-5 I
S I S *

200. 300. 400. C

A
0
'C

I-.'

ml~
CI
-s

-I
*~i K.)

mc

a;
C

~cJ1
CA
toD



AYJENJUM 16 REV

IFIGuRATION

-NOV-91

E INDIUM
DSC SIGN ICTA
TFU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU
TAU
E DI
5 2

LAG 2
SIGNAL 2
MIN. F. 2

8:14

255
1
12
0
.93
2400
16
0
a 93
1950

CcnG~tto~k seA Qmm

MscA [U~jfl PJOJC8Wdk

MAX. TEMP.
MIN. TEMP.
A PT100
B PT100
LA PT100
HEAT P
CIMAT I
HEAT D
COOL 1
CDL 2
COOL 3

******** METTLER TA4000 SYSTEM *********

560

600.
-50.

.21610

.74150
-. 10116

3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01538

0
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R322 791-5A
Analysis: Sample Prep:
MERCURY UNDIGESTED

instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-325-102/B-0
Technologist: Date:
D. R. JACKSON 10-17-91
Starting Time: Temperature:
8:00 N/A
Ending Time: Chemist:
2:00 ' R. K. FULLER

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R316-5597 11
2 REAGENT BLANK R317-5697 12
3 SAMPLE 791 -5A R322-5797 13
4 FINAL LMCS CHECK STD R323-5597 14
5 15
6 16.
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Algquot Vol. Standard

LMCS CHECK STD 1258380/1.50 ml 1.500 ml

A-6000-881 (03/92

561


